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(57) Pe$epaK H3o6pereHHe othochtc* k BWHHCjiHrenbHofi tcxhhkc h Moacer 6wrb HcncwiwoBaHo b 

3anOMMHBK)lUHX yCTpoflCTBBX KOMntlOTepOB pa3J1HHH0r0 H&3H8HCHKR, a Ta>OKe AHJI C03A8HHH 

BHAeo-ayAHO annapaiypu HOBoro noKoneHH*, pa3pa6oncH chctcm accoiwaTHBHbix 
3an om h hbioiuhx ycrpoftcTB, C03AaHH* CMHancoB (a/ieMem-a 3JieiopHMecKofl ueiw c 
nporpaMMMpyeMUM 3JieKTpHHecicHM conpomBJieHHCM) am HeRpoHHbix cercfi 
HeflpoKOMnbxyrepoB. 

-HsenKa iibmrth no3B0Jifler xpaHHTb HccxojibKO 6htob hh4>opm8Uhh h xapaicrepmyeTCft 
bwcokhm 6wcrpoAeflcTBHeM. 

3aflBJiaeMaK smeftica naMSTM coAepacHT A&a amoMHimeBbix ciuiouihmx 3/iejerpoAa ! h 2, 
Me>Kfly KOTopuMH pacnoJiOKeita MHorocnofiHaa 4>yHKUHOHajibHaH 30Ha, cocToamaa H3 oAHoro 
aKTHBHoro cjioa 3, oahofo GapbepHoro 4 h OAHoro naccHBHoro cjioa 5. 
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HHEHKAHAMHTH 

06jiaCTl> TeXHHKH 

H3o6pereHHe othochtch k bbihhcjihtcjibhoh TexHHKe h mohcct 6mtb Hcnojit- 

30BaHO B 3anOMHH3K)imiX yCTpOHCTBaX KOMITBIOTepOB pa3JIHHH0r0 Ha3HaqeHHfl, B 

5 pa3pa6oTKe chctcm accoimaTHBHMX 3anoMHHaiomHx ycnpoftcTB, co3AaHHH cHHancoB 
(sjieMema ajieicrpHHecKofl ueira c nporpaMMnpyeMWM sneKipiraecKHM conporaBJie- 
HHeM) pm HeftpoHKbix cereft, C03AaroieM 6aHKOB AaHinjx c npjMWM AOCTynoM, co3- 
AaraeM BHAeo-ayOTO aimapaTypM HOBoro noKOJieroui, 

IIpefluiecTByioiijHH ypoBeHb tcxhhkh 

10 B coBpeMeHHBix KOMiiBioTepax Hcnoji&3yioTCH 3anoMHHaK>mne ycTpoHCTBa 

pa3JiOTHoro Ha3Haneinw c oTJiHHaiomHMHCH xapaicrepHCTHKaMH no CKopocro 3anHCH, 
BpeMeHH xpaHCHHH, BpcMCHH Aocrryna h CTHTBiBaHiw HH<|>opMamm. 3to cymecTBCH- 

HO yCJIOHCHHCT pa60Ty BBIHHCJIHTCJIBHBIX CHCTeM, yBeJIHHHBaer BpCMfl nOATOTOBKH 

KOMirBKrrepoB k paSoTe, ycjioxcHHer npo6neMy coxpaHeHHH HH^opMaqnH h t.a. 

15 OflHOH H3 np H Op HTCTHLIX 33AaH CTOKmeft B 06jiaCTH MHKp03JieKTp0HHKH flBJIfl- 

ctck co3AaHne yHHBepcajiBHo 3anoMKHaiomero ycTpoHCTBa o6jiaflaiomero bbicokoh 
CKopocTBK) 3anncn h craTbiBaHHa HH^opMaqHH HapaAy c 6ojibiiihm BpcMCHeM xpa- 

HCHI1H U BHCOKOH HH^OpMaipiOHHOft TIJIOTHOCTBIO. BMeCTC C 3THM HMCeTCH 60JIBIIiaS 

noTpe6HOCTt b co3AamiH 3$$eKTHBHoro h npocToro 3JieMeirra cHHanca jxm HefipoH- 
20 hbix KOMrtbioTepoB. QrcyTCTBHe TaKoro 3JieMeHTa CAepacHBaer co3AaHna peajiBHBix 

HeKpOKOMIIBIOTepOB. 

BMecxre c tcm, noTeHquajiBHBie bo3mohchocth <|>H3HHecKHX npHHunnoB 3ajio- 

^CCHHHX B OCHOBy paSOTBI 3JieKTp0HHHX yCipoftCTB nOJiynpOBOAHHKOBOH MHKpO- 

sjieKTpoHHKH np aicnraecKH HcnepnaHBi. B HacToaiaee BpeMa hast hhtchchbhbiK no- 

25 HCK HOBBIX npHHUHIIOB ^yHKUHOHHpOBaHHH H npOH3BOACTBa SJieiOpOHHLIX yCT- 
pOMCTB Ha OCHOBe HAefi MOJieKyJIHpHOfl 3JieKTpOHI«CH C HCnOJIB30BBHMCM MOJieKyjIHp- 

hbdc MaicpnajioB mm cynpoMoneKyjiKpmix aHcaMSjieft. 

B pa6oTax [1, 2] npoaHajtfttHpoBHHa bo3Moechoctb Hcnojit30BaHra hbjichhji 
sneicrpoHHOft cTpyKtypHoa HeycroftHHBocra hh3 K0pa3 m epHHx npoBOAamnx chctcm 
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b KanecTBe $H3HHecKoro npHHiuma, Ha ocHOBe KOToporo bo3MOhcho, b HacroTHOCTH, 
co3AaHHe 3anohcnHaioinHx ycxpoScxB hoboto noKonerow. B 3toh pa6oTe paccMaTpn- 
BaioTCH TeoperanecKHe ochobh AaHHoro xBSiemtx c tohkh spenna MoneicyjmpHOH 
3JieicrpoHHKH, aHajooHpyioTCH ycjiOBHH h napaMCTpu, onpe^ejiHioiime ero xapaicre- 
5 phcthkh. IlpHBOflaTCH AaHHBie no OflHOMepHHM MOJieKyjiHpHHM cipyicrypaM, npeA- 
CTaBJiHiomiie Htrrepec rjih nocTpoemw yxa3aHHBix aneierpoHHBix CTpyioyp, a TaioKe 

paCCMaxpHBBlOTCH OCO6eHH0CTH CTpyKTypHOS HeyCTOftHHBOCTH H • aHaJIH3HpyK)TCa 
B03MOKHOCTH CTaTHHeCKOrO H flHHaMHHeCKOrO ynpaBJieHH5I npOBOflHMOCTtK) OAHO- 
MepHHX CHCTeM. 

io yKa3aHHHfl (|)H3OTecKHii npHHUHn OTKpBiBaer nepcneKTHBH KOHcrpynpoBa- 

hhh 3anoMHHaK)mnx ycTpoftcTB, ocHOBaHHHX Ha hobejx MexaHi«Max xpaHeraw H 
npeo6pa30BaHiw HH^opMaqHH, a TaioKe b nofl6ope cooTBeTCTByioiimx MaTepnanoB, 
npeACTaBJiKerc^ Bec&Ma oneBUflHUM, hto noTeHimajiBHBie bo3M0)khocth Moneicy- 
jmPhoh sjieicipoHHKH 6yAyr pacKpHru b 6ojibmeH Mepe npn co3AaHHH HeftpoHHBix 

15 CeTCH, COCTOHmKX H3 HCHpOHOB H CBH3BIB aiODJHX HX 3/ICKTpOaKTHBHbIX CHHailCOB. 

Co3AaHHe cpeACTBaMH MOJieKyjiapHoft 3jieicrpoHHKH ncicyccTBeHHHX HeBpoHOB, pa3- 
niiraoro rana ceHcopoB, bkjiiohchhbix b eAHHyio cer&, oncpoeT nyTB k peajiH3amin 

BCeX IIOTCHI^HaJIBHBIX B03M03KHOCTea 3aJIO}KCHHBIX B HeftpOKOMllBIOTepHOH IlfleOJIO- 
THH, n03BOJ!HT C03AOTB npHHIJHIIHaJIBHO HOBHlff TTOI HH^OpMaUHOHHO BBTTOCJIHTCJIB- 
20 HblX CHCTeM, H IIOAOHTH BITJIOTHyK) K pCOICHHK) npo6jieMLl C03A&HHH HCKyCCTBeHHOrO 

HHTejuieicra, 

H3BecxHO ycrpoftCTBo, coAep>Kamee aqeMKH naMHTH, KOToptie Moryr 6brn> 
HcnojiB30BaHLi ajik xpaHCHKH HHtJjopMai^HH (cm. naTeirr USA 6055180, MKH G11C 
11/36, 2000r.). 

25 OCHOBHBIM HCAOCTaTKOM H3BeCTHOrO yCTpOftCTBa HBJHCTCH TO, HTO OHO II03BO- 

JIKCT npOH3BOAHTB JHUHh OAHOKpaTHyK) 3aiIHCL HH(|)OpMaiJHH. IIpHHeM A™ CHHTBlBa- 

HMfl HH^opManHH Hcnojn>3yeTca oimiHecKHJi mctoa. HcnojiB30BaHHe orrrmecKHX 
ycTpoiiCTB cymecTBeHHO ycjiOMOweT h yBejiBraroaer pa3Mepu ycipoiiCTB, a TaioKe 

CHHWCaCT HaAOKHOCTB CHHTHBaHHH H3-3a CJIOKHOCTH II03Hl^HOHHpOBaHKH OIlTHHeCKO- 

30 ro Jiyna. B ApyroM cnoco6e 3aimcH onucaHHOM b ashhom naTeHre HcnoJiB3yexcH 3$- 
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$eicr TeruiOBoro npo6on, KOTopBift BBi3BaH npRnoaceHneM BHCOKoro HanpHHcemiH. 
He^ocxa-ncoM aaHHoro Meroaa 3anncH hbjihctch to, hto oho no3BOJiaer np qh3 boahtb 
TaKMce nvimh oflHOKpaTHyio 3anncB HH^opMamm h Tpe6yeT Hcnojib30BaHna bbicokhx 
HanpnaceHHii ajieicrpHraecKoro nojia. 

5 H3BecTHa HMeflKa naMHTH, coaepacamaa Tpexcjiotayio crpyicrypy, cocronmyK) 

H3 flByx ajieiopoflOB, Meacay KoropHMH pacnojiOHceHO BMcoKoreMnepaTypHoe MOJie- 
KyjwpHoe coej^HHeHHe (cm. naTCHT JP 62-260401, MKH H01C 7/10, C23C14/08, 
H01B 1/12, 1990r, h craxtK) [4]). H3BecraaH OTefcca naMHTH Hcnont3yeT npraumn, 
ocHOBaHHHH Ha H3MCH6HHH aneicrpHHecKoro conpoTHBJieHHH MoneicyjiHpHoro coe^H- 

10 HeHHH npa npHJio^ceHHH BHeumero aneicrpOTecKoro nojra. IIpoBOflHMOCTb MoneKy- 
JiHpHoro BemecTBa MO>icer npHHHMaTB OTa chjibho pa3JiHHaK>mnxcH 3HaHemw, htq 

n03BOJIHCT XpaHHTB OflHH 6HT HH^OpMaD^HH. 

OCHOBHBIMH HeflOCTaTKaMH H3B6CTHOH HTCSKH naMHTH HBJIHIOTCH HH3KOC 6BI- 

cTpoflefiCTBue, cBH3aHHoe c 6ojie»iiihm BpcMCHCM nepetaiKrceHHH conpoTHBJieHHH h 
15 BBicoKoe nanpjDKeHHe mrraHHH (okojio 60 B), KoropBie cymecTBeHHO orpaHHHHBaiOT 
ncnojiB30BanHe yKa3aHHoii HHeiocH naMara b cocTaBe coBpeMeHHBix 3JieicrpoHHBix 
ycTpofiCTB. 

H3BecTHa xaioKe HneHica naMHTH, coflepacaman TpexcnofiHyio cxpyioypy, co- 
CTonmyio H3 flByx 3JieicrpoflOB, Meamy kotopbimh pacnojioaeeHo HraKOTeMnepaxyp- 
20 Hoe MOJieicyjmpHoe coeflHHeHHe (cm. naTCHT USA 4652894, MKH H01L 29/28, 
1987r. h craTBK) [3]). Pa6oTa raBecTHofi OTeinai naMHTH tokc ocHOBaHa Ha h3mchc* 
hhh 3JieKTpHHCCKoro conpoTHBJieHHH MOJieicyjiHpHoro coeflHHeHH* npn npHJIOMCeHHH 
BHeinHero 3JieicrpHHecKoro nonn. Ojmaieo aaHHoe ycrpoficTBO, b otjihhhc ot BBime- 
npHBeAeHHoro, xapaicrepH3yeTCH 6ticrpBiM BpCMeHCM nepeKJnoMeraw conpoTHBJie- 

25 HHH H HH3KHMH pa{)OHHMH HaripjDKeHHHMH. 

OCHOBHBIMH HeflOCTaTKaMH H3BeCTHOTO TCXHHHeCKOrO pemeHHH HBJIHIOTCH, 

Bo-nepBBix, HeB03MO>KHOCTb o6Be^HHeHHH cymecTByiomeii TexHOJioraH nporaBOACT- 
Ba nojiynpoBOAHHKOBBix npwSopoB c npejyioaceHHofi TexHOJioraefi raroTOBJieHHH H3- 
BecTHoa H^ettKH naMHTH, t.k. HcnojiB3yeMBie b Heft HM3KOTeMnepaTypHBie MOJieny- 
30 JinpHBie coe^HHeHMH hbjihiotch MexaHHKecKH, a rnaBHoe, tcpmhhcckh HeycroiraiBBi- 
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mh BemecTBBMH, cnoco6HBiMH BBiflep>KHBaTb TeMnepaiypy tojibko jxo 150°C 3to He 
no3Bojwer npHMemm* hx cobmcctho c coBpeMeraoft TCXHonoraefl raroTOBJieHHfl 
nojiynpoBOAHHKOB, HcnojiL3yK>mnx b TexHOJiora^ecKHX npoueccax TeMnepaiypH pp 
400°C. 

5 Bo-BTopux, roBecraaH HHefcca naMHTH cnoco6Ha xparart tojibko oahh 6ht 

HH<j)opMaijHH, hto He no3BOJiaeT ncnojiB30BaT& ee npa C03flaHHH ycrpoficTB c bhco- 

KOft HH^OpMaj^HOHHOfi IUIOTHOCTBIO. 

KpoMe Toro, 4>H3HHecKHe xapaicrepHCTHKH npHMeHeHraix MaTepaanoB o6y- 
• cJiaBjiraaioT HeyaoBJierBopHTeJiBHyio noBTopa eMOCTB urauia (3aiiHCB-HTeHHe- 
10 crapaHHe). 

Bee BbiraenpHBefleHHHe, a tqsokq roBecrraie b jurrepaiype jreeifaaa naMjrra 
AaHHoro -rana HMeiOT o6irpift HeflocraroK - no3BOJunoT xpaHHTB jihiiib opjm 6ht hh- 
$opMau;iin. 

PaCKpblTHe H306peT6HHfl 

is B ocHOBy H3o6percHHH nocraBneHa 3aflana co3A&hhh npHHEpainian&Ho hoboS 

5IHCKKH naMHTH, KOTOpan no3BOjiHJia 6h xpanuTB HeckojiBKO 6htob HH^opMaipm, xa- 
paKrepH30BajiacB 6bi SucrpBiM BpeMCHeM nepeKJUOHeHHfl conporaBJieHHH h hh3khmh 
pa6oHHMH HanpHMceHHHMH, ho npn 3tom no3BOJiHJia 6bi coBMecTHTb TexHonorrao ee 
H3ro.TOBJieHHK c TexHOJioraett npoH3Bo/jCTBa coBpeMeHHBix nonynpoBO^HHKOBBrx 

20 yCTpOHCTB. 

3Ta 3a^ana pemeHa TeM, hto b jraefiice naMjnw, coaepacameli TpexcjioflHyio 
crpyioypy, cocTOanjyio H3 flByx 3JieiopoflOB, Meacj^y kotop&imh pacnojioaceHa $yHK- 
OHOHajiBHM 30Ha, b Ka^ecxBe 3JieierpoflOB HcnoJiB3yK>TCJi Merajui h/hjih nojiynpo- 

BOflHHK H/HJIH IipOBOflHIUHfi HOJIHMep H/HJIH npOBOflflmuft H OIlTOTeCKH np03paHHBlfi 

25 oKHceji hjih cyjiB^Hft a 4>yHKmiOHajiBHaH 30Ha BBmojmeHa ro opramreecKHX, Meraji- 
jiopraHOTecKHx h HeopraraqecKHx MaTepnaJiOB co BcrpoeHHBMH b MOJieKyjwpHyio 
h/hjih KpHcranjiOTecKyio crpyioypy pa3JiOTHUMH ranaMH &kthbhhx aneMeHTOB, a 
TaK«e hx coHeraHHH apyr c apyroM h/hjih KJiacrepaMH Ha hx 



HGnEABiEHH^; JHCT (nEABMD^i:). 
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ocHOBe, KoropBie H3MeraioT cBoe cocroHHHe hjih noJioweHHe nofl fleftcTBueM BHem- 
Hero ajieicipHHecKoro nojw h/hjih cBeroBoro roJiyneHHH. 

YKa3aHHoe BBinojiHeHHe otchkh nmsnn no3BOHHeT c03flaTB sjieMeirr naMHTH c 

OOT06HTOBWM HJIH MHOro6HTOBHM CnOC06oM 3aiIHCH, XpaHeHHH H CTOTfclBaHHH HH- 
5 ^OpMaipiH. IlpH 3TOM HH^OpMaiJHH COXpaHHeTCH B BUfle BenHHHHBI COHpOTHBJieHHfl 
^yHKUHOHJUIBHOH 30HBI. JSflA HTCHKH naMHTH C OflHOSHTOBBIM pOKHMOM XpaHeHHH 

HH<|>opMaijnH BennTOHa conporaBJieHUH HHeMKH HMeer flBa ypoBM - bhcokhh (coot- 
BexcTByeT 3HaH6HHio, HanpHMep, 0) h HH3KHS (cooTBexcTBycT 3HaneHHK), HanpHMep, 
1), a fljw mcPiKH naMHTH c MHoroSirroBKCM pokhmom xpaneHHH HH^opMaijHH Bejra- 

10 HHHa conponiBJieHHH HnefiKH HMeer HecKOJiBKO ypoBHeft, cooTBercTBywmux onpeae- 
JieHHOMy 6iny mfyopMamu- TaK, HanpHMep, am flByxGnTOBoft OTeiiKH HMeercH He- 
rape ypoBM 3HaneHHft ee conp othbji eHHtt, «jih qerupex GhtoboS - inecTHa^qaTB 
ypoBHeft h t. fl. JfaefiKa naMHTH BBiroAHO OTJiHHaercH ot HcnojnwyeMHX b Hacronmee 
BpeMH 3/ieMeHTOB naMHTH TeM, hto bo BpeMH xpaHeHHK HH<J>opMaimH, 0Ha He Tpe6yer 

15 no CTOHHHoro nHxaHHH. BpeMH xpaHeHHH HH^opMauHH 3aBHCHT ot cTpyxxypH HHeH- 
kh naMHTH h HcnoJiB3yeMoro MaTepnana <j)yHKijHOHajn>Hoft 3ohh, peacHMa 3anncH h 

MO>KeT BapBHpOBaTECH OT HeCKOJIBKHX CdCyHfl (MO>KeT 6HTB HCnOJTb30BaHa C03- 
flaHHH flHHaMHHeCKOft naMHTH), flO HeCKOJIBKHX JieT (MOHCeT 66ITB HCnOJlB30BaHa flJIH 

C03flaHHH ^ojn-OBpeMeHHOH naMHTH, nina «$Jieui» naMHTH). 

20 BHTOflHO BBinOJIHHTB ^jyHKI^HOHajTBHyK) 30Hy HHeftlCH naMHTH, COCTOHmeH H3 

aKTHBHoro cjioh Ha ocHOBe opraHHMecKHx hjih MeranjiopraHHHecKHX conpHHceHHBix 
nojiHMepoB co BcxpoeHHtiMH b ocHOBHyio ijent h/hjih npHCoeflHHeHHBiMH k ueirn 
hjih nnocKOCTH h/hjih BCTpoeHHBiMH b cxpyKiypy aKTHBHHMH sjieMeirraMH o6pa- 
3yiomHMH hjih He o6pa3yiomHMH cBeroH3JiyHaK>myio cipyicrypy, h/hjih H3 aierHBHo- 
25 ro cjioh na ocHOBe opraHHMecKHx, MeranjiopraHHHecKHX h fceopramwecKHX Maie- 

pHaJIOB C BHeflpeHHBIMH nOJIOKHTeJIBBBIMH HJIH OTpHI^aTejIBHBIMH HOHaMH, B TOM 
HHCJie H MOJieKyJUipHBIMH HOHaMH, H/HJIH C B Heflp eHHBIMH KJiaCTepaMH Ha OCHOBe 

TBepABix 3JieioponHTOB, jih6o c MoneKyjiaMH h/hjih HOHaMH c sjieiapmecKHM jm- 
nojiBHBiM MOMeHTOM, h/hjih c KjiacrepaMH Ha ocHOBe TBep^Bix nojiHMepHBix h Heop- 
30 raHHHecKHX (t)eppo3JieicrpHKOB, h/hjih c aohophhimh h aimeirropHHMH MOJieicynaMH, 

H/HJIH C OpraHHHeCKHMH H/HJIH HeopraHHHeCKHMH COJIHMH H/HJffl KHCJIOTaM h/hjih 
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MOJieicyjiaMH boot, h/hjih c MOJieicyjiaMH, Koropwe Moiyr AHccooHHpoBaTB b 3Jieic- 
TpmecKOM nojie h/hjhi noa fleficTBHeM CBeroBoro H3JiyneHHH, h/hjih c HeopraHHne- 
ckhmh h/hjih MeTaJinopraHHnecKHMH, h/hjih opraHHHecKHMH cojihmh, h/hjih MOJieiey- 
jiaMH c nepeMeHHOH BajieHTHOcrtK) MerajinoB hjih aroMapHux rpynn bxoahiijhx b 
5 hhx. YKa3aHHoe BBinoJiHeHHe $yHKimoHajiBHOH 30hbi no3BOJweT co3Aan> cnpyioypy, 
cnocoSHyio h3mchhtb sneicrpHHecKoe conpoTUBjiemie aicrHBHoro cjioh h/hjih o6pa- 
30BLiBaTB BUCOKonpoBOAamne oGjiacra hjih hhth b aicraBHOM cjioe non B03fleHCTBH- 
eM BHeinHHX aneKipiwecKHX h/hjih cbctobbix B03fleftcTBHH Ha HHCHKy naivwra H co- 

XpaHOTB 3TO COCTOOTHe IipOflOJUKHTeJIBHOe BpeMH 6e3 npHJIOMCeHHH BHeiUHHX 3JieK- 

io TpH^ecKHX noneft. 

BecBMa 3$(J)eKTHBH0 Hcnoj«>30BaTB b KanecTBe ootoix) H3 aicraBHBix 3JieMeH- 

TOB 4>yHKD(HOHaJIBHOtt 30HBI JPiefiKH naMHTH MOJieKyjIBI H/HJIH HOHBI C 3JieKipHHeCKHM 

flnnojiBHBiM MOMeHTOM h/hjih c bhcapchhbimh KJiacTepaMH Ha ocHOBe f Bepabix no- 
jniMepH&ix h HeopraranecKHx (jjeppoaneicrpHKOB, hto oSecneTOBaer pa6oT0cnoco67 

15 HOCTB HHeitKH IiaMHTH npH HH3KHX npHKJiaflBIBaeMHX HcHipjDKCHHHX. 3T0 CBA38HO C 

tcm, hto npncyTCTBHe $eppo3JieicrpHHecKHX sjieMCHTOB yBejiHHHBaer BejniWHy Ha- 
npn>KeHHOCTH BHyip eHHero sjieierpireecKoro nojin, a, cjieflOBaTejiBHO, noTpe6yeT 
npHJioKemra MeHbmero BHenmero 3jieicrpHHecKoro HanpflHceHHH npn 3ariHCH hh- 
^opMauHH. 

20 riepcneKTHBHo BibinojiHHnb $yHiamoHajiBHyio 30Hy aqeftKH naMXTH b Btme 

MHOrOCJIOMHOH CTpyKiyptl, COCTOHmefi H3 HeCKOJIBKHX CJIOeB pa3JIHHH0fl aKTHBHO- 

cth, HanpHMep, bbiiiojihchhhx H3 opraffinecKHx, MeTajuiopraHHHecKHX h Heopramt- . 
necKHX MaTepnajioB co BCipoeHHBiMH b MOJieKyjiapHyio h/hjih KpHcrraJuiiraecKyio 
crpyicrypy aKTHBHHMH 3JiCMcirraMH h/hjih KJiacrepaMH na hx ocHOBe, KOTopue H3- 
25 MeraiOT CBoe cocTOHHHe hjih nojioaceHHe noA fleficxBHeM BHeniHero sjieKipmecKoro 
nojw h/hjih CBeroBoro rojiyneHHH, hto no3Bonfler pacuinpHTB £Hana30H h flHciepeT- 

HOCTB BeJIHHHH SJieKTpOTeCKOrO COnpOTHBJieHHfl, a, CJie^OBaTejIBHO, nOBBICHTB HH- 
(J)OpMaimOHHyK) IUIOTHOCTB IiaMHTH. 

E[ejiecoo6pa3HO bbhiojihhtb (JjyincmioHajiBHyio 30Hy xntitm naMjrra b BH^e 
30 MHorocnofiHofl crpyioypBi, cocroamefi H3 qepejgronmxcfl aicrHBHBix, naccHBHBix h 
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SapiepHfiix cnoeB, npa 3Tom naccHBHHe cjioh bbiiiojihchbi H3 opramraecKHX, MeTaji- 
jiopraHHTCCKHX h HeopraHH^ecKHX MaTepnaJioB flBJunomnxca AOHopaMH h/hjih aic- 
aeirropaMU HocnTejieft 3ap>moB h o6na^aK>mHX hohhoK h/hjih ajieircpoHHofi npoBo- 
jehmoctbio, a 6apBepHMH cjiofi, BtmoJineH ro MarepnajiOB c sjieicipoHHoii npOBOflH- 

5 MOCTBK) H HH3KOft HOHHOH npOBOAHMOCTBK), HTO n03BOJIHeT HOBHCHTB BpeMCHHyK) 
CTaSnjIbHOCTB HHeftKH naMHTH H OflHOBpeMeHHO yBejIHHHTt HH(^OpMai^HOHHyK) HJIOT- 

hoctb 3a crer 6ojiee bhcokoS flHCKp erao cth xpaHHMHX 3HaneHHft bcjihhhh ajieicrpH- 
necKoro conpoTOBJieHHx aneihcH naMara. TaKoe BBmojraeHHe $yHKijHOHajiBHOH 3ohbi 
no3BOJifler co3flaTS MHorocjioftHyio cipyicrypy, cnoco6Hyio mueiwib ajiexcrpuHecKoe 
io conponrojieHHe aicraBHoro cjioh h/hjih o6pa30BBiBaTB BBicoKonpoBcwnipie oSjiacra 
hjih hhth c MerajunraecKoft iipoboahmoctbk) b aicraBHOM cjioe nofl aeiicTBHeM 
BHeniHero 3JieicrpHHecKoro noju h/hjih cBexoBoro H3JiyHeHiw Ha jwefecy naMJrra h 

COXpaHKTB 3TO COCTOSHHe npOAOJIKHTeJIBHOe BpeMfl 6e3 npHJIOXCeHKH BHeiUHHX 3JieK- 

TpKHecKHX noJien. 

is IlpeflnoHTHTejibHo bbitiojihhtb sneicrpoA HHeihcH uausnn b BHfle hcckojibkhx 

pa3AejieHHHx Meacay co6ofi 3JieMeHT0B, HanpHMep, ffsyx hjih Tpex 3JieMeHTOB pacno- 
jio^ceHHBix Haa (JjyHKijHOHaJibHHM cnoeM, hto no3BOJwer Gojiee tohho KOHTpojmpo- 
BaTB BeJiHHHHy 3JieicrpHHecKoro conp othb jichhh HHeftKH, TeM caMBiM iiobbichtb ypo- 
bchb flHCKpexHOCTH 3anncH HH^opMamo*, jih6o tohhocth BejmHHHBi aHajioroBoro 

20 3HaneHHH ajieiopHHecKoro conpoTHBJieHHH hhchkh, a TaioKe n03BOJWeT pa3BH3aTB 
3jieiapOTecKHe uenn 3anHCH h cwn>iBaHiia HH^opMaiira. 

BBiro^HO BBinojraHTB sjieKipo/j HHeflKH naMjrro b bh^c flByx napanJiejiBHBix 
npocnpaHCTBeHHO pa3flejieHHBix noJiynpoBOflHHKOBBiM h/hjih opraHHHecKHM cbcto- 
roJiynaiomHM MaTepnajioM sjieMemoB h o6pa3yK>npix, HanpHMep, hjih flHOflHyio 
25 crpyioypy, hjih (|) oto conp othb Jieroie hjih 4>OTOHyBCTBHTejiBHBift 3JieMeHT, mto no- 

3BOJWeT SJieiCipHHeCKH HJIH OJITHHeCKH pa3BH3aTB UeilH 3aiIHCH H CHHTBIBaHHH HH- 

^opMauHH. 

Tarace bbitoaho bbhiojihhtb 3Jieicrpofl mtftm naMjrra b BHfle ipex napan- 
jiejiBH&ix npocnpaHCTBeHHO pa3flejieHHBK nojiynpoBojjHHKOBBiM h/hjih opraHOTe- 
30 ckhm cBeroicjiyHaiomHM MaTepnajioM sneMeHTOB h o6pa3yK>mHx, HanpHMep, cBero- 
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rajiynaiomyK) crpyierypy h ^oroconpoTHBJieHHe hjth $OTOHyBCTBHTejiBHHfl 3JieMeirr, 
mto TO)Ke no3BOJwer oirra^ecKH pa3RH3aTb uerai 3aimcH h CHHTKtBamiH HH<|>opMaiWH. 

KpaTKoe onncaHHe MepTejKefi 

Ha FIG.l- FIG.20 npHBejoieHH BapHafrra BwnojraeHHa 3aKBJiHeMow khq^kh na- 

5 moth: 

- FIG.l - o6ma* cxeMa cTpoerow 3aaBJweMOii hhchkh naMm c Ksyux 

CIUIOinHMMH 3JieKTpOAaMH H aKTHBHOM (jtyHKUHOHaJIbHOH 30HOH; 

- FIG.2 - 3aHBJineMaa jraeifoca naMm c j&yMX ciuioiuhhmh 3Jieierpo£aMH h 

OflHOCJIoftHOH 4>yHIOmOHanSHOfi 30HOS; 

10 - FIG.3-8 - 3aflBjweMafl anefiKa naMirm c AByMK ciuioiiihbimh 3JieiapoaaMH h 

MHOrOCJIOfiHOS ^)yHKmtOHaJIbHOH 30HOH ; 

- FIG. 9 - 3aHBJweMM jreetoca naMHTH BsinojnieHa c oflHocjioftHofi $yHKUHO- 
HajiBHoii 30H0fi, c oflHHM cnjioiUHbiM sjiempoflOM, a flpyrHM 3Jieicrpcw>M COCTOfl- 
ihhm H3 ^Byx 3JieMeHT0B; 

15 - FIG. 10-1 1 - 3aHBjiaeMaH anelnca naMjrm BtanojraeHa c MHorocJioteoft 4>yHK- 

UHOHajiBHOH 30Hoii, c OflHHM cnjiomHHM sneicrpoflOM, a apyrHM 3Jieicrpo < aoM co- 

CTOH1AKM H3 flByX SJieMCHTOBJ 

- FIG. 12 - 3aaBJUieMaa HHeihca naMflTH BraiojraeHa c oflHocjiottHofi (|)yHKUHO- 
HajibHoii 30H0ii h jafiyx sjieKipoflOB, Kaacflbifi m KOTopux coctoht ii3 p&yx 3jieMeH- 

20 tob; 

- FIG. 13- 14 - 3a«BjweMaH HHeihca naMOTH BbraoJiHena c MHorocnoimoii <J)yHK- 

UHOHajILHOM 3OH0tt H flByX 3JieKTpOflOB, Ka>Kflblii H3 KOTOpblX COCTOHT H3 flByX 3Jie- 

mchtob; 

- FIG. 15 - 3aaBjmeMan jraettica naMara BbinoJiHeHa c oflHocjiOHHofi $ymamo- 

25 HaJIbHOH 30HOH, C OflHIdM CIUIOIUHHM SJieKTpOflOM, a ffpyVKM SJieKipOflOM COCTOH- 
muM M3 Tpex 3JieMeHTOB; 
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- FIG. 16- 17 - 3a*BJweMafl HHeEica naMHTH BunojmeHa c MHorocjioitHoft t^ymc- 
UHOHajiBHOH 30HOfi, c oflHHM ciijioiiihhm 3JieicipoAOM, a flpyniM SJieKipOflOM co- 
cro^mHM H3 ipex 3JieMeHT0B; 

- FIG. 18-20 - 3aaBJiaeMaH nqeihea naMHTH BHnojmeHa c MHorocjiOHHoii <J>yHK- 
5 i^HOHajiLHofi 30Hoii, CHa6>KeHHott 3JieMeirraMH 3JieKTpnraecKOH hjih onnreecicoft pa3- 

BH3KH; 

- FIG.21 - npeflcraBJieHa cxeiua, noHCHHK>man npjnnmn 3airacH, crnpaHUH h 
cwrBiBarom HH<J)opMaurai c 3aaBJweMofi me&KX naMHiu; 

- FIG.22 - npeACTaBJieHw sraopu HanpnaceHHH h xoxa npn 3airacH, CTHpamiH 

10 H CHHTMBaHHH HH^OpMaUHH C 3£WBJlHeMOH HHeHKH naMHTH. 

Jlymune BapBaHTbi ocymecTBJieHHfl H3o6peTeHHn 

3aHBJweMan jreeinca naMHTH (FIG. 1-8) coaepMCHT ABa ajnoMHHHCBMX cruiom- 
hlix 3JieKTpoAa 1 h 2, Mencfly kotophmh pacnojio)KeHa OAHOCJioftHan (JjyHKijHOHajrb- 
Han 30Ha 5 cocTOHmaa H3 oflHoro aicrHBHoro cjioh, KOTopbiii MoxceT 6mtc> AonnpoBaH 

15 HOHaMH 3 hjih KjiacTepaMH 3JieKiponirroB (3a) (FIG. 1-2) hjih flByx aKTHBHHX aoiih- 
poBaHHBix cjioeB 3b h 3c (FIG.3), hjih Asyx aKTHBHHX cnoeB c KjiacTepaMH sjieicrpo- 
jihtob 3d h 3e (FIG.4), p a3 ac jichhhx 6api>epHHM cJioeM 4. Ha FIG. 5-8 (fcyHKHHO- 
HajibHan 30Ha B&moxiHeHa MHorocjioftHofi, cocronmeii H3 OAHoro aicrHBHoro cjiok 3 h 
oflHoro naccHBHoro cjioh 5 (FIG.5) hjih H3 OAHoro aicrHBHoro cjioh 3, OAHoro 6ap&- 

20 epHoro 4 h OAHoro naccHBHoro cjioh 5 (FIG.6) hjih H3 AByx aKXHBHBix cjioeB 3b h 3c, 
OAHoro 6apEepHoro 4 h offHoro naccHBHoro cjioh 5 (FIG.7) hjih H3 AByx aKTHBHBix 
cjioeB 3b h 3c, oflHoro 6ap&epHoro 4 h AByx naccHBHBix cjioeB 5a h 5b (FIG.8). 

. Ha (FIG.9-1 1) 3axBJweMa^ nnefiKa naMHTH coflepaarr bjiiomhhh&bbic sjieicrpo- 
AH 1 h 2, npn 3tom BepxHHfi ajieicrpoA 1 coctoht H3 AByx 3jicm6htob la h 1b. MeaeAy 
25 3JieiopoflaMH pacnojioacena 4>yHKUHOHajiLHaH oAHOcjioHHan 30Ha, cocronman H3 oa- 
Horo aKTHBHoro cjioh 3 (FIG.9), hjih MHorocjiottHan (JjyHKUHOHaJiBHan 30Ha coctoh- 
mefi H3 o^Horo aKTHBHoro cjiok 3 h OflHoro naccHBHoro cjioh 5 (FIG. 10), hjih MHoro- 
cjioRhm 4>yHKimoHajiBHaH 30Ha cocTonmeft ro OAHoro aKTHBHoro cjioh 3 oflHoro 
. 6api>epHoro cjioh 4 h oahoto naccHBHoro cjioh 5 (FIG.l 1). 
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Ha (FIG.12-14) npeAcraBjiena 3aHBJineMaH Hneraca naMHTH, coAepacaman ajno- 

MHHH6BBIC 3JieKipOABI 1 H 2, Ka>KAHH H3 KOTOpHX COCTOHT H3 AByX SJieMeHTOB la, lB 

h 2a, 2b. Mt>Kjjy 3JieierpoAaMH pacnojioaeeHa <|>yHKijHOHajiBHaH OAHOCJiofiHan 30Ha, 
cocToamaa H3 OAHoro aicraBHoro cjioh 3 (FIG. 12), hjih MHorocjioftHan <J>yHra(HO- 
5 HajiBHaa 30Ha cocTOHmen H3 oAHoro aKTHBHoro cjioh 3 h oflHoro naccuBHoro cjioh 5 
(FIG. 13), hjih MHorocJioftHaa (fryHiamokaJiBHaH 30Ha cocTonmeii H3 oahoto aicrHBHo- 
ro cjioh 3 OflHoro 6aptepHoro cjioh 4 h oahoto naccHBHoro cjioh 5 (FIG. 14). 

Ha (FIG. 15-17) 3aKBJiaeMaa aneHKa naMflin coAep>KHT ajnoMraraeBBie 3Jieic- 

TpOAH 1 H 2, npH 3T0M BepXHHfi SJieiCTpOfl 1 COCTOHT H3 TpeX 3JI6MCHTOB la, lB H lc. 

10 Mexcfly sneicrpoflaMH pacnonoxceHa 4>yHiajHOHajiBHaH oahocjiohhbh 30Ha, cocTonman 
H3 OflHoro aicraBHoro cjioh 3 (FIG. 15), hjih MHorocJio&Han <|>yHKHHOHajiBHaH 30Ha 
cocronmeii H3 oahoto aKTHBHoro cjioh 3 h oahoit) naccHBHoro cjioh 5 (FIG. 16), hjih 
MHorocjioflHaa ^yHKUHOHaJiLHan 30Ha cocTonmeft H3 oahoto aKTHBHoro cjioh 3 oa- 
Horo 6ap&epHoro cjioh 4 h oahoto naccHBHoro cjioh 5 (FIG. 17). 

15 3aHBJiHCMan anefiKa naMHTH (FIG. 18-20) coAep>KHT ABa ajnoNfHHHCBBix 

ciuioiuhbix 3Jieicrpofla 1 h 2, Me»Ay kotopbimh pacnojioaceHa MHorocjioifflaa (J)yHK- 
UHOHajiBHan 30Ha 6, Kcrropan mohcct 6bitb BBinojiHCHa aHajionraio H3o6paaceHHoii Ha 
(FIG.3-8) h cna6>KCHHaH sjieMenraMH 3JI©ktphhcckoh pa3BH3KH - aohojihhtcji&hbim 
sjieicrpoAOM 7 h cjioeM 8 H3 nojiynpoBOAHHKOBoro h/hjih opraHmecicoro MaTepnaJia, 

20 o6pa3yiomero AHOAHyio cipyicrypy (FIG. 18), hjih sjieMCHTaMH onraHecKoi! pa3B#3KH 
- AononHHTCJiBHBiM sJiciopoAOM 9 H3 3JieKTponpoBOAHmero h oirrHHecKH npo3pan- 
Horo MaTepnajia h cjioeM 10 H3 nojiynp OBOAHHKOBoro h/hjih opraroraecKoro Mare- 
pnajia o6pa3yiomero ^oToconpoTHBJieHHe hjih 4>OTOHyBCTBHTejiBHMfi 3JieMeirr 

(FIG. 19), HJIH 3JICMCHTaMH OUTHHeCKOfi pa3BH3KH - SJieiCTpOAOM 7, H3rOTOBJieHHOrO 

25 H3 3JieKiponpoBOAHiAero MaTepnajia h AByx cnoeB 10, 11 H3 noJiynpoBOAHHKOBBix 
h/hjih opraHHHecKHX MaTepnajiOB pa3ACJiCHHBix sjieicrpoAOM 9, H3n>TOBJiCHHOro H3 
sneicrponpoBOAHiAero h oitthhcckh npo3panHoro MaTepnajia h o6pa3yiomHX <J>oto- 
AHOA hjih cBeTOH3JiyHaiomyio crpyioypy 11 h <J)OTOconpoTHBJieHHe hjih $OTOHyBcr- 

BHTCJIBHHH 3JieMCHT 10 (FIG.20). 
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JSjix no^cHeHHH npHHi^nna 3anncH, crapaHHH h CHBTMBamw HH^opMai^ra c 
3aaBjweMoft khchkh naMHTH paccMorpHM cxeMy, npeflcraBJieHHyio Ha FIG.21, co 
flepacamyio: cneuHajiBHBifi tcctobhh reHeparop 12, ocHOBaHraift Ha nporpaMMHpye- 
mom reHepaTope TOKa h o6ecneHHBaK>mero KomporapyeMyio BejiHHHHy TOKa bo 

5 BpeMH 3anHCH HH^opMamm, nocTOHHHoe Hanp^Kerae bo bpcmk cwraBaHna, a TaK- 
»ce (J)opMHpyiomero orpimaTCJiBHBie HMnyjiBCU HanpjDKenHH npH crapaHHH; KHtPacy 
naM>rrH BKjnonaiomyK), ajieicrpoABi 1, 2 h 4)yHKijH0HajiBHyio 30Hy 6, KOTopaa Moacer 
Sbtib BHnoJiHeHa b BHfle oflHoro H3 BapnaHTOB npeflCTaBJieHHbix Ha FIG, i -17; 6ajuia- 
CTHoro conpOTHBneHHH 13 h ycipoftcrB ajih peracrpaimH HanpjDKeHita 14 h 15, ko- 

io TopBie Moryr 6htb bbuiojihchbi b bhac bojibtmctpob, caMonwcueB mm ocmuuiorpa- 
$ob. H3MepHH naflerae HanpH>K€HHft Ha SajuiacraoM conp othb jichhh 13, mohcho no- 
JiyHira HH^opMaimio o BeJiHTOHe TOKa npoxoflamero qepe3 aneHKy naMxra, 

ycipoacTBO paSoTaeT cnejiyiomHM o6pa30M. TecroBBift reHepaxop 12 4>opMH- 
pyeT.HMnyjiBC HanpflHcemw 16 (FIG.22), npeBtunaioiicHft noporoBoe 3HaneHHe 23, 

15 riocjie Toro, KaK BejiHHHHa HMnyjiBca TOKa 3anHCH 19 AOcrorHeT 3anpoipaMMHpo- 
BaHHoro 3HaneHHH, reHepaiop 12 nepexoflHT B peacHM CHHT&iBaHHH h 4>opMnpyer Ha- 
npflaceime cwraBaHHH 18, KOTopoe 3HaHHTeJiBH0 mwce noporoBoro 3HaneHHH 23, 
3anacB cwraencH nporaBeAeHHoi*, ecjm KOHTpojiHpyeMaji BejiHHHHa TOKa 3arracH 19 
AOcraraeT 3anporpaMMHpoBaHHoro 3HaqeHiw, nocne nero npHiaiaflBiBaeMoe 3JieK- 

20 TpmecKoe HanpaaceHHe ononoHaercfl. IIo Bejurarae TOKa 22 (a-d) ^epe3 6ajuiacTHoe 
conpoTHBJieHHe 13 moecho cy£HT& o Bejifirarae conporaBjieHHH meRm naMHra hsth 

3Ha^eHHH COHpOTHBJieHHft MO>KHO nOCTaBHTB B COOTBCTCTBHe c onpeAeJieHHBiM 6h- 

tom HH^opMaimH. Taic, HanpHMep, jsflsi AByx Shtobohi OTeftKH naMHra: 

- tok 22a cooTBexcTByer 3HaneHHio (00); 
25 - tok 22b cooTBercTByeT 3HancHHK) (01); 

- tok 22c cooTBercxByeT 3HaneHHK> (10); 

- tok 22d cooTBercTByer 3HaneHHK) (1 1). 

BpeMH XpaHCHHK HH(j)OpMamtH, a TaK^Ce H flHCKpeTHOCTB yCTaHOBJieHHH COOT- 

BercTByiomHX 3HaneHnft 3JieicrpHHecKoro coup othb jichhh hhcKkh naMHTH 3aBHCHT ot 
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Bu6opa crpyioypu <j)yHxijHOHaJiBHoH 30HH h ncnojroyeMHx MaTepnaJiOB. CrapaHHe 
KH^opMauHH npoH3BOOTTtcH reHepaTopoM 12 nyreM noj^aHH HMnyjitca arpmaTejiL- 
hotx) Hanp^ceHHK 17. CrapaHHe cwraeTca npoH3BefleHHHM, ecxra KOHipojinpyeMBie 
BejiHHHHM TOKa crnpaHHH 20 aocTHraeT 3a^aHHoro 3HaHeHHH, nocjie Hero npHKJiaflU- 

5 BaeMoe oipimaTejiBHoe aJieKipmecKoe Hanpjcxeinie oTKjnoqaerca. Ilocjie crapaHHfl 
aqefiica nawwTH B03BpamaeTCfl b ncxoflHoe cocrojiHHe c ohchb Sojibiuhm 3Jieiopiree- 
CKHM COnpOTHBJieHHeM 4>yHKUHOHaJIBHOfi 30HH 6. fljw npHBe«eHHoft Ha FIG.21 
crpyKTypH HHefticH naMOTH, nepea KaagjHM aicroM 3anncH HH^opMaunH Heo6xoAHMO 
nepeBecro HHeHKy naivurrH b ncxoAHoe coctohhhc, T.e, CTepeTB HMeiomyiocK HH<J)op- 

io Mamno. 

HH^ce npHBefleHEi pa3JiHTOEie BapnaHTH bbhiojihchhh 3aaBJiHeMoii hhchkh na- 

MOTH. 

BapHaHT 1. 

iteefixa naMOTH (FIG. 1,2) coAepacrrr Tpexcjioitayio CTpyierypy, cocTonmyio H3 
is ^Byx aneicrpoAOB 1 h 2 BunoimeHHsix H3 ajnoMHHua, Meacfly kotopbimh pacnojioneH 
noJiH^eHHJiauerojieH 3 hjih nojiHjpi$eHHJiaueTHJieH AonnpoBaHHBiH HOHaMH Jiwmx 
3 a. riporpaMMHpOBaHHe HHeflKH naMjrra nponcxoAHT hpH npHJioEeeHHH HMnyjitca 
ajieicrpHHecKoro nojiH, no BejiHHHHe npeBocxoA^mero noporoBoe 3HaneHHe c ojmo- 
BpeMCHHtiM KompojieM npopexaeMoro nepe3 HHeBxy ajieiopiraecKoro Toxa (hjih Be- 

20 JIHHHHBI 3JieKTpBWeCK0r0 COnpOTHBneHHH, HJIH flJIHTeJIBHOCTH H BeJIHHHHM IIpHJIO- 

xceHHoro HMnyjiBca ajiexTpmecxoro HanpHEceHHa). 3airacB CHHTaerca npoH3BefleH- 
Hoft, ecjiH KOHxpoJinpyeMMe bcjuwhhh (tok hjih conpoTHBJieHHe) flocrHraioT 3a#aH- 
Horo 3HaqeHHa, nocjie nero npHXjiajp&iBaeMoe ajiexipHHecxoe HanpaaceHHe OTKJuona- 
ctch. HTCHHe HH^opMamra c OTettxn nponcxoflHTB npHJioHcemieM HMnyjitca 3Jiex- 

25 TpHHCCKOrO HanpH^CCKhH C BMHHHHOH HHDKe erO nopOTOBOrO 3HaHCHHK C OOTOBpe- 

MeHHott peracTparpiefi b6Jihhhhbi npopexaeMoro xoxa hjih c xompojieM BeniriHHH 
3jieiopHHecKoro coirpoTHBJieHHH. CrapaHHe nponcxoOTTb npH npHJioaceHHH o6paT- 
Horo (oTpHuarejiBHoro) HMnyjitca ajiexipireecxoro HanpjoiceHHJi c oflHOBpeMeHHHM 
xoirrpojieM npopexaeMoro nepes HHeftxy sJiexTpireecxoro Toxa (hjih Bejuranoj 3Jiex- 

30 TpHHeCKOrO COnpOTHBJieHHK, HJIH flJIHTejIBHOCTH H BeJIHHHHH IIpHJI0>KeHH0r0 HM- 
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nyjisca sjieicrpppiecKoro HanpJDKeHHfl). CrapaHHe cwraexcH nporaBeAeHHHM, ecnra 
KOHip ojiHpy cMLie Bejnrambi (tok hjih conpoTHBJieHne) AOCTHraioT 32maHHoro 3Hane- 
hhh, nocne nero npHRJiawraaeMoe oipinjaTejiBHoe SJieKipiraecKoe HanpaaceHHe ot- 
KJHOHaercn. 

5 BapnaHT 2. 

JtaefiKa naMHTH (FIG.3,4) coaepacHT TpexcjiOHHyio cTpyrrypy, cocroKn^no H3 
AByx ajieicrpoAOB 1 m 2 BHnoJffleHHHX H3 ajnoMHHMH, Me>K«y KOToptiMH pacnojio>Ke- 
Hti ABa caoH nojm^eHHJiai^eTHjieHa 3b h 3c hjih nojiHAH^eHHJiauerHJieHa flonnpo- 
BaHHBix HOHaMH jihthh 3d h 3e, KOTOpHe pa3AejieHH HHTpHAOM jiHTHfl 4. IIporpaM- 
10 MHpoBaHHe, nreHHe h CTHparae HH<|>opMauHH me&m naMHTH nponcxoAHT mctoaom, 
onHcaHHBiM b BapnaHTe 1. Taxaa aneftKa xapaKreprayerca aojithm BpeMeHeM xpaHe- 

HUH HH(^OpMaUHH. 

BapnaHT 3. 

ifaeftKa naMjrrH FIG.5 coRepmw TpexcnofiHyio cTpyicrypy, cocroamyio H3 

15 flByX 3JieKTpOAOB 1, 2 BBITIOJIHCHHtlX H3 aJHOMHHHH, MeHCAy KOTOpblMH paCIIOJIO>KeH 
CJIOfi H3 OKHCH HJIH HHTpHAa KpCMHHJJ HJIH nOJIHCTHpOJia 3 H naCCHBHBlfl CJIOH 5 H3 

xajiBKoreHHAa m©ak hjih xan&KoreHHAa cepeSpa. IIporpaMMHpoBaHHe, HTeraie h cth- 

paHHe HH^OpMaHHH HHefiKH naMOTH npOHCXOAHT MeTOAOM, OIIHCaHHUM b BapnaHTe 

1. TaKan aqeftica xapaKTepH3yexca aojithm BpeMeHeM xpaHeHHH hh (j) opMaijHH. 
20 BapnaHT 4. 

Jfaefaca naMOTH (FIG.l) coAepHCHT TpexcJioifayio cipyierypy, cocTonmyio ro 
AByx ajieicrpoAOB 1 h 2 BbmojiHemrax H3 ajnoMHHHa, MexcAy KOTOpHMH pacnojiomeH 
cjioh 3 H3 nojra^eHHJiaueraJieHa hjih nojiHAH(|)eHHJiaijeTHJieHa, AonnpoBaHHHH mo- 
jienyjiaMH xnopaHHJia hjih TeTpauHaHXHHOAHMeraHa. nporpaMMHpoBaHHc, TOHHe h 

25 CTHpaHHe HH4)0pMaUHH JiqeftKH IiaMHTH npOHCXOAHTB MeTOAOM, OIIHCaHHMM B BapH- 

airre 1. Taica* HHenxa xapaKrepH3yerca 6ticnpBiM BpeMeHeM nepeKjno^emw. 
BapnaHT 5. 

JteeiiKa nawrm FIG.5 coAep>KHT TpexcjioftHyio cipyicrypy, cocroamyK) H3 
AByx 3JieiopoAOB 1 h 2 BHnojraeHHEix'H3 ajnoMHHHa, MOKAy KOTopBiMH pacnonoaceH 
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cjiofl 03 nojmaHHnHHa 3 h naccHBHuft cjioh 5 H3 nvtpBwa nanjia/ma. IIpoipaMMHpo- 
BaHue, HTeHne h crHpaime mwpopMaiiHH jraefiKH nawrm npoHcxojwT mctoaom, 
oimcaHHHM b BapHaare 1. TaKaa aqefeca xapaicrepirayeTCH Shctpbim BpeMraeM nepe- 

KJUOHeHHH. 

BapHaHT6. 

ifaeaiea nmscm FIG.16 coflepaorr TpexcjiottHyw cxpyiciypy, cocTosmyio H3 
OTyx ajierarpoflOB BunojmeHHHx ro ajnoMHHHa, npiraeM oahh ra sneiopoflOB (Bepx- 
hhh) BmiojiHeH m ipex sjieMeirroB la, 1b, lc. 3>yHKHH0Hajn,HBin cuofl 3 coctoht H3 
nojiHipeinuiaueTHJieHa hjih nojinflH<j>eHjwauernneHa h naccHBHoro cjiok 5 xajjjKore- 
mma hho6hh, floirapoBaHHoro HOHaMH jehthh hjih cjioh xajiBKoremma uem. npo- 
rpaMMHpoBaHHe snewm namrm npoHcxoflirr npn npHJioaceHHH HMnyjitca 3Jieiapn- 
necKoro ncwiH k mwcHeMy sjieiopojiy 2 h k ueHrpaji&HOMy sjieMeirry Bepxnero 3JieK- 
TpoAa lc, KOTopoe no BennroHe npeBocxoflHr noporoBoe 3HaieHHe 23 c ojjHOBpe- 

MeHHBIM KOHTpOJieM BejIHIHHH 3JieKTpOTeCKOrO COnpOTHBJieHHH MOKfly KpaHHHMH 

3JieMenTaMH BepxHero sjiaapofla la h 1b. 3anHCB cnrraeTCfl npoiOBe/ieHHOH, ecjin 
KompojinpyeMHe BejiHrarau 3JieiopnHecKoro conpoTHBjieraM flocTHraioT 3aaaHHoro 
3HaieHiw, nocne wo npHKJiafltiBaeMoe sjieierpHHecKoe HanpaaceHHe oncjHOHaeTca. 
HTerae HH^opMaHHH c jraeHKH nponcxon.Hr MeroflOM H3MepeHHH bcjihtohei sjtck- 
TpiwecKoro conpoTHBJieHHJi Mejiwy KpaHHHMH sjieMeuraMH BepxHero sjieKipo^a la h 
1b c HcnoJib30BaHH6M HMnyjiBca sjieKipmecKoro Hanpsacemw Manon Bejwwmhi. 
CrapaHHe OTeifacn naMjrra npoHcxoflHT npn npHJiOKeHHH oSpaxHoro (oTpraia-rejibHO- 
ro) HMnyjiBca SJiejopiraecKoro nojw k HHxcHeMy sjieKipo^y 2 h k nempajiBHOMy 
ajieMemy BepxHero sneieipofla lc c oflHOBpeMenHHM KompojieM nymwHU 3Jiei<- 
TpHHecKoro conpoTRBJiOHHH Mtmjsy KpaHHHMH sjieMeffraMH BepxHero sneiopoAa la h 
1b. CTHpajrae cMHraercH npoH3BCA6HHBiM, earn KOHTpojrapyeMHe bcjihtohh (tok 
hjih conpoxHBjieHHe) flocroraioT sajjaHHoro 3HaieHiw, nocne iero npHRjiaflbreaeMoe 
OTpnuaTejibHoe ajieinpiwecKoe HanpjDKeraie cmonoqaercji. TaKaa jrreHKa xapaicrepH- 
3yerca 6ojiee bbicokoh HH$opMan.HOHHOH hjiothoctbio 3a cqer paaBJOKH sjieKipirae- 
ckhx aenefl sanHCH h cwraBamM h, kbk cjieflcrane, 6onee npennsHOHHoro KOHipo- 
jw BejnriHHu npoipaMMHpyeMoro sHaieraw Bejorami sjieiopinecKoro conpoTHB- 
JieHHa jreefiKH naMaro. 
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BapnaHT 7. 

Jteeibca naMjrra FIG.20 coAepxcirr MHorocJioffHyio crpyicrypy, cocroJimyio ro 
Herapex sjieicrpoAOB 1, 2 (h3 ajnoMHHiw), 7 (H3 Marrow) n 9 (ro npoBOj^amero npo- 
sparaoro OKHCJia hhaha). OymajHOHajiBHafl 30Ha (6) coorBercTByer ^yHKUMOHajit- 

5 Hoft 30He FIG. 16 h BunoJiHeHa ro nora^eHMJiaueraneHa juih nojiHAH<j)eHHJiaueTH- 
jieHa h naccuBHoro cjioh xajibKoreHHAa hhoGkk, flormpoBaHHoro HOHaMH jihthh hjih 
cjioh xanbKoreHHfla MeAH. Cjio8 (11) BBinojmeH ro nojiH<|) chhjibhhh jieHa h npea- 
CTaBJiKex co6oh cBerorojiynaiomyK) CTpyKTypy. CjioS (10) BbinojiHeH ro nojiynpo- 
boahhkoboid hjih oprararaecKoro Marepnana h npeAcraBJifler co6oft cBCTOHyBCTBH- 

10 TCJiBHyio CTpyicrypy. CBeroroJiyHaiomHH (11) h CBeroHyBCTBHTejiBHufi (10) cjioh 
pa3flejieHH sneicrpoAOM (9) ro npoBOAHmero h npo3paHHoro OKHCjia hhahh. npo- 
rpaMMHpoBaHHe h crnpaHHe HH<|)opMaqHH jrae&cH mwmi npoHCXOAHT mctoaom, 
onncaHHHM b npHMepe I, nocpeACTBOM npHJio>KeHiw HanpHxceHHx k sjieiopoAaM 1 h 
1. HTeHHe HH^opMauHH c K^eftKH npoHcxoflHT npHJio^ceHHCM HMnyjiBca sjieKrppree- 

15 CKOrO HanpH5KeHHH K 3JieKTpOAaM 1 H 2 C BeJIHHHHOH HHXCe nOpOrOBOrO 3HaHeHHfl c 

OOTOBpeMeHHOH peracnpauHeH bcjihhhhbi HanpHHceHH* hjih c KotnpojieM bcjikhkhbi 
3jieicxpHMecKoro conp othb ji chhh Me>KAy 3JieiopoAaMH 2 h 9 hjih c KompojieM Bejm- 
hhhbi 3Jieicrp*piecKoro HanpjDKemia MeacAy hhmh. TaicaH jraeihca xapaicreproyeTCH 
6ojiee bmcokoh HH^opMauHOHHOH iuiothoctbio 3a cnex oirrHHecicoft pa3BH3KH sjieic- 
20 TpHHecKHX ijeneft 3airacH h CHHTOBaHHH, *rro oSecnenHBaer Sojiee npeuroHOHHLift 
KOHTpojn> nporpaMMHpyeMoro 3HaneHHH bcjihtohh sjieicrpHHecKoro conp othb jichhh 
aqeifacH naMOTH. 

TexHHHecKan npHMeHHMOCTb 

OnBiTHBie o6pa3ipj 3a*BJuieMo8 jreeiiKH naMjrra 6bijih roroTOBJieHia h hciim- 
25 tuhli Ha cneunajiBHOM creHAe c Hcnojn>30BaHHeM TecTOBOro reHepaxopa. Bbuih roro- 
TOBJieHLi BapHanra c ucjilhbimh sjieiopoAaMH ro ajuoMHHHK, a TaioKe BapnaHTBi c 
Hcnojn>30BaHHeM AByx h ipex sjieMemnMX hjiiomhhhcbbix sneicrpoflOB, Me>KAy koto- 
pBiMH pacnonoaceH nojiHConpaaceHHEiB nojmMep nojmAH^eHHjiaqerHJieH, Aonnpo- 

BaHHBlft HOHaMH JIHTH*. HflDKHHH CJIOH aJDOMHHHJI 6hUl HaittUieH Ha CTCKJlKHHyK) 

30 noAJioKKy, a BepxHHft sjiexrpoA Hamumjicji Ha cjioh noJiHconpn^ceHHoro noJiHMepa. 
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HcnojnayeMHft nojmconpjDKemnai! nojraMep BHflepaeHBaeT HaipeB flo 400°C, hto 
no3BOJWCT roroTaBJiHBaTB 3aTOJiKeMtie meftKH naMOTH coBMecrao c nporaBOflciBOM 
nonyrrpOBo^HHKOBHx npuGopoB. HcnLrramwMH 6£ina flOKa3aHa bo3mohchoctl co3^a- 

HHH OTefiKH naMOTH, n03BOMK)meH XpaHHTb KBK MHOroSKTOByK), T3K H oaho6hto- 

5 Byio qH^poByio HH^opMamno, a TaKKe $opMHpoBan. aHaJioroBtie 3nmenm bcjim- 
hhh ee 3JieiopHqecKoro conporoBJieHHH, hto no3BOJwer HcnonMOBaTB ee Taicace b 
KanecTBe CHHancoB rsir HeftpoHHBix ceTefi. 

TaKHM o6pa30M, 3amjiHeMyio Hnefixy naMOTH mcmkho CHirraTB npiommmajiBHo 

HOBMM yCTpOHCTBOM AM XpaHCHKH HH^OpMBUHH, KaK B I*H(J)pOBOM 5 TQK H B aHaJIOrO- 
10 BOM BHflC 

Hctohhhkh JiHTepaTypu: 

1. lO.r. Kpnrep CTpyioypHaH HeycToftroBocTB oflHOMepHHx chctcm KaK ocHOBa 
4)H3HHecKoro npHHimna <|)yHKaHOHHpoBaHHH ycrpoHCTB MOJieKyjiapHofi 3JieK- 
TpOHHKH. SKypHaji. CipyioypHOH xhmhh. 1999. T.40, c.734-767. 

15 2. K).r. Kpurep MojieKyjarpHaa sjieicrpoHHKa. CocTomne h nyra pa3Bnrna. aCypHan 
cnpyiaypHOH xhmhh 1993, T.34, N6, c.75-85. 

3. R.S. Potember, T\0. Poehler Electrical switching and memory phenomena in Cu- 
TCNQ thin films. Appl. Phys. Letters, 1979v.34, N.6, p.405-407. 

4. Y. Machida, Y. Saito, A. Taomoto, K. Nichogi, K. Waragai, S. Asakawa Electrical 
20 switching in evaporated lead phthalocyanine films. Jap. J. Appl. Phys. Pt. 1 1989v. 

28,N.2,p.297-298. 
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<DOPMyjIA 

1. Jlneihca naMHTH, coaepacaman ipexcjiofiHyio cipyiciypy, cocroHmyio m ffayx 
ajieicrpoflOB, Meacfly KoroptiMH pacnojioaceHa 4>yHKUH0Hajn>HaH 30Ha, OTJinnaio mancn 
TeM, hto b KanecTBe ajieiopoflOB HcnojnayiOTCH MeraJiJi h/hjih noJiynpoBO/pnnc h/hjih 

5 npoBOflHmHfl nojiHMep h/hjih npoBOAHimrii h oirraHecicH npo3paHHHe okhcjibi hjih 
cyjtb(J)imBi, a 4>yHKHHOHajiBHaji 3ona BBmoJiaeHa H3 opramraecKHX, MerajuiopraHHHe- 
ckhx h HeopraHHHecKHX MaxepnanoB co bctpochhhmh b MOJieicyjiHpHyio h/hjih KpH- 
CTajuiHHecicyio crpyicrypy pa3JiHHHEiMH ranaMH aKTHBHHX 3JieMeHTOB, a Taiojce hx 
coHeraHHH flpyr c ^pyroM h/hjih KJiacrepaMH Ha hx ocnoBe, KOToptie mutnsnor cBoe 
10 cocro^HHe hjih nojioaceHHe nofl fleftcrBHeM BHeniHero 3jieicrpHHecKoro nojin h/hjih 
CBeroBoro H3JiyneHHH. 

2. Hneicca naMHTH no n. 1, oTJiHHaeTca tcm, hto aneierpofl BbmojmeH b BHfle He- 
ckojibkhx npocxpaHCTBeHHO h 3jieKTpHHecKH pa3flejieHHEix Meagxy co6o2 ajieMeHTOB, 

3. jlnefiica naMHTH no n. 1, 2 oTJiKHaercn TeM, hto 3Jieinpofl BtmojiHeH b bhj^c 
15 flByx hjih ipex pa3flejieHHBix MOK^y co6ofi 3JieMeirroB, pacnonoaceHHUx Haa $yHK- 

IJHOHaJIBHOft 30HO&. 

4. JlneftKa naMHTH no n. 1, OTJimaercH TeM, hto 4>yHKiiHOHajiBHaH 30Ha BBinoJiHe- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHX, MerajuiopraHHHecKHx h HeopraHH- 
qecKHX MaTepnaJiOB c BHeflpeHHHMH nojioHcirrejiBHHMH hjih oTpmjaTCJiBHHMH HOHa- 

20 MH, B TOM HHCJie H MOJICKyJIHpHBIMH H0H&MH. 

5. flneinca naMHTH no n. 1, oTJinnaeTCH TeM, hto <j)yHKimoHajiBHaH 30Ha Bunojme- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe KOMno3HTOB H3 opraraiHecKHx, MeTajinopraHHHe- 
ckhx h HeopraHHHecKHX MaTepnaJiOB c BHe^peHHBiMH KJiacTepaMH Ha ochobc TBep- 

flfiJX 3JieKipOJIHT0B. 

25 6. flneinca naMHTH no n.l, OTJiOTaercn tcm, hto $y HiajHOHajiBH an 30Ha BbinojiHe- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHx, MerajuiopraHHHecKHx h HeopraHH- 
necKHX MaTepnaJiOB c BHeflpemuJMH MOJieicyjiaMH h/hjih HOHaMH c sjieicrpHHecKHM 

j^HnOJItHBIM MOMCHTOM. 

7, HHefeca naMHTH no n.l, OTJiHnaercH TeM, hto 4>yHiamoHajiBHaH 30Ha BunonHe- 
30 Ha ro aKTHBHoro cjioh Ha ocHOBe KOMno3HTOB H3 opraHHHecKHx, MeTaJUiopraHHHe- 
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ckhx h HeopraHOTecKHX MaTepnajiOB c BHeflpeHHUMH KnacrcpaMH Ha ocHOBe TBep- 
flBix nonHMepHux h HeopraHHnecKHX $eppo3JieKipHKOB. 

8. ifaefoca naMHTH no n.l, OTJimaeTCH tcm, hto 4>yHiamoHaji&Hafl 30Ha BtinoJiHe- 
Ha H3 aicraBHoro cjioh Ha ocHOBe opramraecKHX, MCTajuiopraHHHecKHX h HeopraHH- 

5 HeCKHX MaTCpHaJIOB C BHe/jpeHHHMH flOHOpHMMH H aid^enTOpHBIMH MOJICKyJiaMH. 

9. -HnefiKa nataaTH no n.l, oTJinnaercji tcm, hto (JjyHKijHOHajEbHaH 3ona BHnojme- 
Ha H3 aKTHBHoro cjio* Ha ocHOBe opraHiinecKHX, MeTajiaopraHHHecKHX h HeopraHH- 
qecKHx MaxepnaJioB c bhcapchhlimh opraHHHecKHMH h/hjih HeopraHHnecKHMH cojm- 
mh h/hjih KHcnoTaM h/hjih MOJieKyjiaMH bo^h. 

10 10. ifaeiiKa naMaro no n.l, OTJiHHaercji Ten, hto (fryHKUHOHaxiBHafl 30Ha BtinojiHe- 
Ha H3 aKTHBHoro cjioh na ocHOBe opraHBraecKHX, MexajuiopraHmecKHX h HeopraHH- 

HeCKHX MaTepHaJIOB C BH&flp eHHHMH MOJieKyJiaMH a KOTOp£ie MOiyr^HCCOUHHpOBaTB B 

3JieiapHHecKOM nojie h/hjih no« jjeftcTBHeM cBeroBoro raJiyneHHH. 

11. JlneHKa naMjrm no n.l, OTJiHHaercji tcm, hto $yHimHOHajii>HaH 30Ha BHnojme- 
15 Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecioix, MeTajuiopraroiHecKHX h HeopraHH- 

necKHx MarepnajioB c BHeapeHHtiMH HeopraHHHecKHMH h/hjih MeTajwiopraHHHecKH- 
mh, h/hjih opraHHHC ckhmh cojmmh, h/hjm MOJieKyjiaMH c nepeMeHHofi BajicHTHocTBio 
MexajuioB hjih aTOMapHBix rpynn bxoahujhx b hhx. 

12. JfaeiiKa namTH no n. 1, OTJiHHaeTca tcm, hto ^yHKUHOHanbHan 3ona Bwnoji- 
20 HeHa H3 aKTHBHoro cjioa na ocHOBe opraHHHecKHX, MerajuiopraHHHecKHx conpJDKeH- 

HHX nOJIHMepOB CO BCTp OCHHBIMH B OCHOBHyK) Uent H/HJIH IIpHCOejJHHeHHHMH K U,S- 

rm hjih nnocKocTb h/hjih bcipochhhmh b crpyicrypy aicrHBKbiMH 3JieMeirraMH o6pa- 
3yiomHMH hjih He o6pa3yiomHMH CBCT0H3JiyHaiomyio CTpyiaypy. 

13. Jfaeftica naM)rrH no n.l, oTJiHHaercH tcm, hto b KaHecroe 4>yHKijHOHajiBHoft 30- 
25 hli HcnojiB3yerca MHorocnoHHaa cipyKiypa, cocToamaa H3 hcckojibkhx cjiocb pa3- 

JIHHHHX BKTHBHHX CJIOeB BHnOJIHeHHMX H3 OpraHHHeCKHX, MeraJUIOpraHHHCCKHX H 

HeopraHHHecKHX MaTepHaJIOB co BCTpoeHHMMH b MOJieKyjiflpnyio h/hjih KpHcrajum- 
necKyio crpyicrypy ajcrHBHHMH 3JieMeirraMH h/hjih KnacrepaMH Ha hx ocHOBe, koto- 
pHe H3mchaiot CBoe coctohhhc hjih nojioEceHHe noA fleftcTBHeM BHenmero ajieiopH- 
30 necKoro nojw h/hjih CBeroBoro H3JiyHemw. 
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14. ilnefiica naMflra no n. 13 orjiHHaercji tcm, hto b KanecTBe ^yinaxHOHajiBHoft 
30H£i HcnojiB3yexcji MHorocjioitaaH crpyicrypa, cocroamafl H3 hcckojibkhx aKXHBHtix, 
naccHBHBix, SaptepHwx, CBeroroJiyHaiomHX h $ OTOHyBCTBHTejiBHbix cjioeB, npn stom 
MOKfly h pa3flejieHHMx Meacfly co6oii ajieicrpoflaMH cjioeB pa3JiHHHHx aicrHBHHX cjio- 
5 eB BHnoJiHeHHiax H3 opraHmecKHx, MexajiJiopraHHHecKHX h HeopraHHHecKHx mbtc- 
pHaJioB co BcipoeHHUMH b MOjiCKyjiHpHyK) h/hjih KpHcrajuiHHecKyK) CTpyiaypy aK- 

THBHHMH SJICMCHTaMH H/HJIH KJiaCTCpaMH Ha HX OCHOBe, KOTOpHC H3MCHSK)T CBOe CO- 

CTOKHiie hjih nojioxceHHe no,u fleiicTBHeM BHeniHero 3JieicrpHHecKoro hojih h/hjih CBe- 
TOBoro H3JiyHemui. 

10 15. -Jfae&ca naMJiro no n.n. 14 OTJimajomeeca tcm, hto b KanecTBe 4>yHKiqiOHani>- 
Hofi 3orai Hcnojib3yercH MHorocaoitaaji CTpyicrypa, cocroflmas H3 nepeflyiomnxcH 
aKTHBHiax h naccHBHHx h 6api>epHHX cjioeB, CHa6aceHHHX 3JieMeirraMH orrmHecKoii 

HJIH SJieiOpHHeCKOft pa3BH3KH. 

16. -JlneftKa naMjrra no n. 14, OTJinnaiomeecji tcm, hto naccHBHue cjioh BtmojiHe- 
15 hli H3 opramreecKHX, MerajuiopraHHHecKHX h HeopraHHHecKHx MaTCpnajioB hbjihio- 

uspxcx flOHopaMH h/hjih aKKerrropaMH Hocirrejieft 3apwoB h o6jiaaaiomHX hohhoH 

H/HJIH 3JieKTpOHHOH npOBOflHMOCTLK). 

17, JlneHKa naMOTH no n.14, OTjmnaiomeecfl tcm, hto 6ap&epH£ift cjioft, bbhiojihch 

H3 MaTepHaJIOB C 3JieiOp0HH0H npOBOAHMOCTBK) H HH3KOfi HOHHOfi npOBO^HMOCTBK) . 

20 18. ifaefiica iibmhth no n.14, OTjureaerca tcm, hto b KanecTBe 4>yHiajHOHajifcH0ii 
30hbi Hcnojn>3yeTCH flByxcnotaaH cipyioypa cocroamaa H3 aKTHBHoro h naccHBHoro 
cjioeB. 

19. JlHeifaca naMHTH no n. 14, OTjiKHaeTca tcm, hto b KanecTBe 4>yHKqHOHajibHOH 
3ohh HcnoJiB3yeTCH flByxcjioiteafl crpyxrypa, oahh cjioA BunojmeH H3 opraHHHecKHx 

25 MeTanjiopraHHHecKHx h HeopraHHHecKHx MarepaaJioB h oSnaflaeT hh3ko8 ajieicrpoH- 

HOfi npOBOAHMOCTBK), aBTOpOft HBJIHeTCfl IjaCCHBHMM CJIOeM. 

20. ilnefiKa naMHTH no n. 14 OTJiHHaerca tcm, hto b KanecTBe $yHKUHOHajn>Hofi 
3ohm HcnoJiB3yercH TpexcjiofiHaa cipyioypa c HapyaonjMH cjiohmh, bhhojihchhbimh 

■ ■ H3 aKTHBHBix cjioeB h 6apBepHoro cjioh pacnoJiO)KeHHoro Mexyiy hhmh. 
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21. Jtaeftica naNurra no n. 14, oroHHaercH tcm, hto b KanecxBe <j)yHKmioHajiBHoft 
30HM Hcnoxn>3yerc^ ^erBipexcjioHHas cxpyicrypa c ppywi aKTHBHBiMH cjiohmh, koto- 
pue pa3AeneHH TpersHM SaptepHtiM cjioeM, a HerBepTWH OTJwercfl naccHBHMM cjio- 
eM. 

5 22. Jfaeifcca naMara no n. 14 oraHHaercji tcm, mp b KanecrBe <j>yHKiiHOHajiBHoft 
30HH HcnojiB3yeTC^ nHTHCJioitaajj CTpyiaypa c ppym HapyacHHMH naccHBHBiM cjioh- 
mh h pacnojioaeeHHHMH Mencfly hhmh AByMH aKTHBHBiMH cjiohmh, icoTopue pa3aene- 

HBI IXHTHM GapBCpHhIM cnoeM. 

23. JteeBica naMHTH no n. 15, OTJiHHaercH tcm, mo aneMeirra sneicrpiPiecKofi pa3- 
10 BA3KH BMnojmeH b BHfle AonojmnTCJitHoro sneiopoAa iororoBJieHHoro H3 sjieiopo- 

npoBOAflmero Ma-repHajia h cjioh ro nonynpoBOflHHKOBoro h/hjih opraHiwecKoro Ma- 
TepHajia o6pa3yiomHX jocnoflHyio cTpyicrypy . 

24. ^qe&ca naMHra no n. 15, OTJimaercH tcm, mo sneMeHTBi orrniHecKOH pa3BH3- 
kh BBinojiHCH b BHAe flonojiHHTCJibHoro 3JieicipoAa H3roTOBjieHHoro H3 3Jieicrponpo- 

15 Bo,zynuero h orroraecKH npo3paHHoro MaTepnana h cjioh H3 no JiynpOB oahhkoboto 
h/hjih opraHHHecKoro MaTCpnajia o6pa3yiomHx hjih <|>OTOconpoTHBJieHHe hjih (Jjoto- 

HyB CTBHTC JIBHHH 3JICMCHT. 

25. JfaefiKa naMHTH no n. 15, oumHaeTCH tcm, hto sjicmchtbi onraMecKoft pa3BH3- 
kh BMnojraeH b bhac AonojiHrrrejiBHoro sjieiopofla H3roTOBJieHHoro H3 sjieicrponpo- 

20 BOflnmero MaTepHana h AByx cnoeB H3 nojiynpoBOAHincoBBix h/hjih opraHmecKHx 
MaTepnanoB pa3AeneHHBix BToptiM AonojiHiircjiBHBiM sneicrpoflOM H3roTOBJieHHoro 
H3 sjieioponpoBOflflmero h onTHiecKH npo3paraoro Marepnajia h o6pa3yioinHX $o- 
toahoa hjih CBeTOHSJiy^aiomyK) CTpyKiypti h $ oTOconp othb Jiemie hjih 4>0T0HyBcr- 

BHTCJIBHUfi 3JieMCHT. 
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A MEMORY CELL O^^t^Ol 0 

The Engineering Field 

The invention is in the field of Computer Engineering and can be used in memory 
devices for various computers, in developing associative memory systems, in creating 
synapses (electric circuit elements with programmable electric resistance) for neuronal 
nets, in developing data banks with direct access, and in developing a new generation of 
video and audio equipment. 

The Existing Technology 

The modem computers use memory devices of various purposes with different 
characteristics of writing speed, storage time, access time, and reading speed. This 
substantially complicates computer systems operation, increases computer start up time 
and complicates the data storage function. 

One of the priority tasks in the microelectronics field is to create a universal 
memory system that would have high write and read speeds aiong with long storage time 
and high data density. In addition there is a great need in creating a simple and effective 
synapse element for neuronal computers. The lack of such an element holds back 
creation of true neural computers. 

At the same time, the potential capabilities of the physical principles on which the • 
modem electronic, equipment is based are practically exhausted. Under way now is 
intensive research work aimed at finding new principles for electronic equipment . 
functioning and manufacturing based on the ideas of molecular electronics with use of 
molecular materials and supromolecular ensembles. 

. Articles [1] and [2] contain analysis of possibilities for using the phenomenon of 
electronic structural instability of small conducting systems is the physics principle on 
the basis of which it is possible, in particu'ar, to develop memory devices of a new 
generation. The work discusses the theoretical fundamentals of this phenomenon and 
analyses the conditions and parameters defining its characteristics. It also contains data 
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on one-dimensional molecular structures as well as discusses the features of the structural 
instability and analyses possibilities for static and dynamic control of one-dimensional 
system conductivity. 

The above mentioned physical principle opens prospects for designing memory 
devices based on new mechanisms of data storing and transformation as well as on 
selecting new materials. It seems quite apparent that the potential possibilities of 
molecular electronics will be discovered on a greater scale with development of neuronal 
nets consisting of neurons connected by electro active synapses. Using the molecular 
electronics methods to develop artificial neurons and various types of sensors connected 
in a common net will open a way to realize all potential possibilities implied in the 
neurocomputer ideology, will allow to create an essentially new - type of information 
processing and computer systems and come close to resolving the problem of creating 
artificial intelligence. 

There is a known device containing memory cells that can be used for storing 
information (see US PATENT 6055180, International Classification G11C 11/36, 2000). 

The main disadvantage of the known device is that it allows writing information 
only once. Moreover, the information reading is done by optical methods. Using optical 
devices makes memory equipment bigger and more complex and also lowers reading 
. reliability because it is difficult to position optical ray. A different writing method 
described in this patent uses the thermal breakdown effect caused by applying high 
voltage. A disadvantage of this writing method is that it also allows to record 
information only once and requires using high voltages of the electric field. 

There , is a known memory cell with a three-layer structure consisting of two 
electrodes with a high temperature molecular compound placed between them (see Patent 
JP 62-260401, International Classification H01C 7/10, C23C14/08, H01B 1/12, 1990, 
and article [4]). The known memory cell uses the principle based on changing electric H 
resistance of the molecular compound by applying an external electric field. The J 
molecular substance conductivity can be at two very different levels, which allows it to 
store one bit of information. 
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The main shortcomings of the known memory cell are the low operation speed 
caused by long time needed to switch the resistance and the high voltage (about 60 v). 
These shortcomings significantly limit the usage of this cell in modem electronic devices. 

There is also a known memory cell with a three-layer structure consisting of two 
electrodes between which there is a low temperature molecular compound (see US Patent 
465894, International Classification H01L 29/28, 1987, and article [3]). This memory' 
cell operation is also based on switching electric resistance of the molecular compound 
by applying an external electric field. However, this device, unlike the one described 
above, shows characteristically short resistance switch time and low operating voltages. 

The main disadvantages of this known technical solution are as follows. First, it is 
impossible to combine the existing semiconductor manufacturing technology with the 
suggested memory cell manufacturing technology because the low temperature molecular 
compounds used in the memory cell are mechanically and, what is more important, 
thermally, not resistant enough and are able to withstand temperatures only up to 150C. 
This makes it impossible to use them with the modem semiconductor manufacturing 
technologies where temperatures up to 400Care used. 

Secondly, the known memory cell can store only one bit of information, which 
prohibits its use in developing devices with high, information density. 

In addition, the physical characteristics of the materials used make the 
repeatability of the write-read-erase cycle unsatisfactory. 

All memory cells discussed above as well as the memory cells of this type known 
in literature have one common shortcoming: they can store only one bit of information. 

The Invention Disclosure 

The invention is based on the problem of creating an essentially new type of 
memory cell which would be capable of storing several bits of information, would have 
short resistance switch time and low operating voltages and at the same time would allow 
to combine its manufacturing technology with that of the modem semiconductors. 
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This problem is resolved as follows. The memory cell has a three-layer structure 
consisting of two eiectrodes with a functional zone between them. This is achieved by 
making the electrodes out of a metallic and/or semiconductor and/or conductive polymer 
and/or optically transparent oxide or sulphide material, making the functional zone out of 
organic, metalorganic and non-organic materials, with different types of active elements 
built into the materials' molecular and/or crystalline structure, as well as by combining 
the materials with each other and/or with clusters based on them that change their state or 
position under influence of an external electric field and/or light radiation/ 

The described memory cell structure allows creating a memory element with 
single bit and multi-bit information writing, storing and reading methods. At the same 
time information is stored as the functional zone resistance value. For a memory cell with 
single bit storing mode the resistance value has two levels: high (e.g. representing 0) and 
low (e.g. representing 1), while for a memory cell with multi-bit storing mode the 
resistance value has several levels corresponding to specific bits of information. For 
example, for a two-bit cell there are four levels of its resistance, for a four-bit cell - 
sixteen levels, and so forth. The memory cell is advantageously distinctive, of the 
currently used elements in that it does hot require non-interrupted power supply while 
storing information. The information storage time depends on the memory cell structure, 
on material used for the functional zone, and on recording mode. The time can vary from 
several seconds (can be used for dynamic memory) to several years (can be used for long 
term memory, such as Flash memory). 

It is beneficial to implement the memory cell functional zone consisting of an 
active layer based on organic and metalorganic conjugate polymers with active elements 
built into the main circuit and/or connected to the circuit or to the plane and/or built into 
the structure, with the elements forming or not fonning a light emitting structure, or of an 
active layer based on organic, metalorganic and non-organic materials with instilled 
positive.br negative ions, including molecular ions, and/or with instilled clusters based on 
solid electrolytes or with molecules and/or ions with an electric dipole. element, and/or 
with clusters based on solid polymer and non-organic ferroelectrics, and/or with donor 
and acceptor molecules, and/or with organic and/or non-organic salts and/or acids and/or 
water molecules, and/or with molecules which can dissociate in an electric field and/or 
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under light radiation, and/or with non-organic and/or metalorganic and/or organic salts 
and/or molecules with variable valency of metals or atomic groups they contain. The 
described implementation of the functional zone allows to create a structure capable of 
changing the active layer resistance and/or forming high conductivity areas or lines in the 
active layer.under external electric and/or light' radiation effect on the memory cell and 
retaining this state for a long time without applying external electric fields. 

For one of the active elements of the memory cell active zone it is quite effective 
to use molecules and/or ions with electric dipole element and/or with instilled clusters 
based on solid polymer and non-organic ferroelectrics, to ensure operation of the memory 
cell with low applied voltage. This is due to the fact that presence of the ferroelecric 
elements increases the internal electric field intensity and consequently requires 
application of lower external electric voltage for writing information. 

There are interesting prospects in implementing the functional zone as a 
multilayer structure consisting of several layers with various levels of activity, 
implemented, for example, out of organic, metalorganic and non-organic materials whose 
molecular and/or. crystalline structure will have instilled active elements and/or clusters 
based on them, which will change their state under external electric field or light 
radiation influence, which allows to widen the range and quantity of electric resistance 
levels therefore increasing the memory data density. 

It is advisable to implement the functional zone as multilayer stricture with 
alternating active, passive and barrier layers, where the passive layers are be made of 
organic, metalorganic and non-organic materials which are donor and/or acceptor charge 
carriers and possess ion and/or electron conductivity, while the barrier layer is made of 
material with high , electron conductivity and low ion conductivity, which allows to 
improve the memory cell stability over time at the same time increasing data density due 
to increasing the quantity of the stored values of the memory cell electric resistance. 

It is preferable to implement the memory cell's electrode in form of several 
separate elements, for example two or three elements placed above the functional layer, 
which will permit more precise control the value of the cell electric resistance, therefore 
improving the quantity of information recording or the memory cell electric resistance 



analog values precision, as well as allows to decouple the information writing and 
reading electric circuits. 

It is advantageous to implement the memory cell electrode in the form of two 
elements separated in space by a semiconductor and/or organic light emitting material 
and forming, for example, either a diode structure, or a photo resistance or a photo sensor 
element, which allows to decouple the information writing and reading electric circuits 
electrically or optically. 

It is also advantageous to implement the memory cell electrode in the form of 
three parallel elements separated in space by a semiconductor and/or organic light 
emitting material and forming, for example, a light emitting structure and a photo 
resistance or a photo sensor element, which allows to decouple the information writing 
and reading electric circuits optically. 

An Outline Description of Drawings 

Figures 1 through 20 show options of implementing the claimed memory cell: 

- Figure 1 : A general outline of the claimed memory cell structure with 
two continuous electrodes and an active functional zone. 

Figure 2: The claimed memory cell with two continuous electrodes and 
a single layer functional zone. ' 

Figure 3 - 8: The claimed memory cell with two continuous electrodes 
and a multilayer functional zone. 

Figures 9: The claimed memory cell implemented with a single layer 
functional zone, one continuous electrode and one electrode consisting 
of two elements. 

- Figures 10 - H: The claimed memory cell implemented with a 
multilayer functional zone, one continuous electrode and one electrode 
consisting of two elements. 

Figure 12: The claimed memory cell implemented with a single layer 
functional zone and two electrodes, each consisting of two elements. 
Figure 13-14: The claimed memory cell implemented with a multilayer 
functional zone and two electrodes, each consisting, of two elements. 
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Figures 15: The claimed memory cell implemented with a single layer 
functional zone, one continuous electrode and one electrode consisting 
of three elements. 

Figure 16-17:. The claimed memory cell implemented with a multilayer 
functional zone and two electrodes, each consisting of two elements: . 
Figure 1 8 - 20: The claimed memory cell implemented with a multilayer 
functional zone with elements of electric or optical decoupling. 
Figure 21: A diagram explaining the principles of information write, 
erase and read operations for the claimed memory cell. " 
Figure 22: Voltage and current waveforms of information write, , erase 
and read operations for the claimed memory cell. 

The Best Options for Implementing the invention 

The claimed memory cell (Figures 1 through 8) contains two continuous 
aluminum electrodes 1 and 2 between which there is a single layer functional zone 
consisting of one active layer which can be doped by ions 3 or electrolyte clusters 3a 
(Fig. 1 - 2) or two active doped layers 3b and 3c (Fig. 3) or two active layers with 
electrolyte clusters 3d and 3e (Fig. 4) separated by a barrier layer 4. Figures 5 through 8 
show the multilayer functional zones, consisting of one active layer 3 and one passive 
layer 5 (Fig. 5) or of one active layer 3, one barrier layer 4 arid one passive layer 5 (Fig. 
7) or of two active layers 3b and 3c, One barrier layer 4 and two passive layers 5a and 5b 
(Figure 8). 

In Figures 9 through 1 1 the claimed memory cell contains aluminum electrodes 1 
and 2 where the top electrode 1 consists of two elements ia and lb. Between the 
electrodes there is a single layer functional zone, consisting of one active layer 3 (Figure 
9) or a multilayer functional zone consisting of one active layer 3 and one passive, layer 5 
(Figure 10) or a multilayer functional zone consisting of one active layer 3, one barrier 
layer 4 and one passive layer 5 (Figure 1 1). 

Figures 12 through 14 ?how the claimed memory cell that has aluminum 
electrodes. 1 and 2, each consisting of two elements, la . and lb and 2a and 2b, 
respectively. Between the electrodes there is a single layer functional zone, consisting of 
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one active layer 3 (Figure 12) or a multilayer functional zone consisting of one active 
layer 3 and one passive layer 5 (Figure 13) or a multilayer functional zone consisting of 
one active layer 3, one barrier layer 4 and one passive layer 5 (Figure 1 5). 

Figures 15 through 17 show the claimed memory cell, that has aluminum 
electrodes 1 and 2, where the top electrode 1 consists of three elements la, lb and lc. 
Between the electrodes there is a single layer functional zone, consisting of one active 
layer 3 (Figure 15) or a multilayer functional zone consisting of one active layer 3 and 
one passive layer 5 (Figure 16) or a multilayer functional zone consisting of one active 
layer 3, one barrier layer 4 and one passive layer 5 (Figure 1 7). 

The claimed memory cell in Figures 18 through 20 has two continuous electrodes 
1 and 2 between which there is a multilayer functional zone 6 which can be implemented 
similar to the one shown in Figures 3 through 8 and equipped with electric decoupling 
elements: an electrode 7 and a layer 8 made of a semiconductor or organic material 
forming a diode structure (Fig. 18), or with optical decoupling elements: an additional 
electrode 9 made of an electro conductive and optically transparent material and a layer 
10 made of a semiconductor and/or organic material forming a photo resistance or a 
photo sensor element (Fig.. 19), or with optical decoupling elements: an electrode 7 made 
of and elect ro conductive mat erial and two layers 10 and 11 made of semiconductor 
and/or organic materials, separated with an electrode 9 made of electro conductive and 
optically transparent material and forming a photodiode or a light emitting structure 11 
and a photo resistance or a photo sensor element 10 (Fig. 20). 

To explain the principles of . write, erase and read operations with the claimed 
memory cell let us look at the diagram shown in Figure 2 1 and containing: a special test 
generator 12 based on a programmable current generator and providing controllable 
current level during information recording and constant voltage during reading, and also 
forming negative pulses during erasing; a memory cell including electrodes 1 and 2 and a 
functional zone 6 which can be implemented as one of the options shown in Figures 1 
through 17; a ballast resistance 13 and voltage registering devices. 14 and 15 which can 
be implemented as voltmeters, recorders or oscillographs. The values of the current 
flowing through the memory cell are obtained by measuring voltage on the ballast 
resistance 13. 
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The device operates as follows. The tesi generator 12 forms a voltage pulse 16 
(Fig. 22), which exceeds the threshold value 23. After the writing current pulse value 19 
reaches the programmed level; the generator 12 switches to the reading mode and forms 
reading voltage 18, which is significantly, lower than the threshold value 23. The write 
operation is considered completed if the controlled writing current value 19 reaches the 
programmed level; after which the applied voltage is switched off. Based on value 22 (a- 
d) of the current flowing through the ballast resistance 13 the value of the memory cell 
resistance can be estimated and these resistance values can be corresponded to a specific 
bit of information. For example, for a two bit memory cell: 

- Current 22a corresponds to value (00); 

- Current 22b corresponds to value (01); 

- Current 22c corresponds to value (10); 

- Current 22d corresponds to value (11). 

The information storage duration as well as the quantity of the corresponding 
memory cell electric resistance values depends on the selected functional zone structure 
and materials used. Erasing of the information is done by the generator 12 by sending a 
negative voltage pulse 17. The erase operation is considered completed if the controlled 
erasing current value 20 reaches the preset level and then the applied electric voltage is 
switched off. After the erase operation the memory cell returns to the initial state with 
very high resistance of the functional zone 6. For the memory cell structure shown in 
Fig. 2, before each write operation it is necessary to turn the cell into its initial state, that 
is erase the recorded information. 

A number of options for implementing the claimed memory cell follow below. 
Option 1. 

The memory cell (Figures 1 and 2) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is polyphenil acetylene 3 or 
polydiphenil acetylen doped with lithium ions 3a. The memory cell programming is done 
by applying an electric field pulse greater than the threshold value with simultaneous 
control of the current flowing through the cell (or the resistance value or the duration and 
value of the of the applied voltage pulse). A write operation is considered completed if 
the controlled values (current or resistance) reach the preset level, after which the applied 

9 



voltage is switched off Reading of the information is done by applying an electric 
voltage pulse lower than its value with simultaneous recording of the current value or 
controlling the resistance value. Erasing takes place when a reverse (negative) electric 
voltage pulse is applied with control of the current flowing through the cell (or the 
resistance value or the duration and value of the of the applied voltage pulse). An erase 
operation is considered completed if the controlled values (current or resistance) reach 
the preset level, after which the applied negative voltage is switched off. 
Option 2. 

The memory cell (Figures 3 and 4) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there are two layers of polyphenil-acetylehe 
3b and 3c or- two layers 3d ind 3e of polydipherfl acetylei&floped with lithium ions, 
separated by lithium nitride 4. The memory cell information programming, reading and 
erasing are done using the method described in Option 1. This cell is capable of storing 
information for long time periods. . 

Option 3. 

The memory cell (Figure 5) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is a layer of silicon oxide or silicon 
nitride orpolysffi^ 3 and a passive layer 5 of copper or silverWlcogenide. The memory 
cell information programming, reading and erasing are done using the method described 
in Option 1. This cell is capable of storing information for long time periods. 

Option 4. 

The memory cell (Figure 1) has a. three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is a layer 3 of polyphenil-acetylene or 
of polydiphenil acetylene doped with molecules of chloranil or tetracyano-quino- 
dimethane. The memory cell information programming, readings and erasing are done 
using the method described in Option 1 . Fast switching is a characteristic of this cell. 

Option 5. 

The memory , cell (Figure 5) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there are a polyanyline layer 3 and a 
passive palladium hydride layer 5. The memory cell information programming, reading 
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and erasing are done using the method described in Option 1. Fast switching is a 
characteristic of this cell. . . 

Option 6. , 

The memory cell (Figure 16) has a three-layer structure, consisting of two 
aluminum electrodes where one of the electrodes (top) is made of three elements la, lb 
and lc. The functional layer 3 consists of polyphenil-acetylene or polydiphenil acetylen 
and a passive layer 5 made of niobium halcogenide doped with lithium ions or of copper 
halcogenide. The memory cell information programming is done by applying an electric 
field pulse to the bottom electrode 2 and to the middle element of the top electrode lc. 
The pulse value exceeds the threshold level 23. At the same time the electric resistance 
between the end elements la and lb of the top electrode is controlled. The write 
operation is considered completed if the controlled electric resistance values reach the 
preset level and then the applied_electric voltage is switched off. Reading the information 
from the cell is done by measuring electric resistance between the end elements la and lb 
of the top electrode using low voltage pulses. Erasing the memory cell is done by 
applying a reverse (negative) electric field pulse to the bottom electrode 2 and the middle 
element of the top electrode lc with simultaneously controlling the resistance between 
the end elements la and lb of the top electrode, The Erase operation is considered 
completed when the controlled values (current or resistance) reach the/preset level and 
then the applied negative voltage is switched off.. This cell has a greater information 
density due to decoupling of the write and read circuits,, and consequently - a more 
precise control of the programmed memory cell electric resistance value. 

Option 7. 

The memory cell (Figure 20) has a multilayer structure, consisting of jjbur 
electrodes 1, 2 (made of aluminum), 7 (made of magnesium), and 9 (made of conductive 
transparent indium oxide), the functional zone 6 corresponds to the functional zone in 
Fig.16 and consists of polyphenil-acetylene or polydiphenil acetylen and a passive layer 
made or niobium halcogenide doped with lithium, ions or of copper halcogenide. Layer 
11 is made of polyphenil vinylene and forms a light emitting structure. Layer 10 is made 
of a semiconductor or an organic material and is a light sensor structure. The light 



11 



emitting (11) and the light sensing (10) layers are separated by the electrode 9 made of 
conductive and transparent indium oxide. The memory cell information programming 
and erasing is done using the method described in Option. 1, by applying voltage to 
electrodes 1 and 7. Reading is done by applying a voltage pulse, which is lower than the 
threshold value to. electrodes 1 and 2, with simultaneous control of resistance or voltage 
between electrodes 2 and 9. This cell has a greater information density due to optical 
decoupling of the write and read circuits, which provides for a more precise control of the 
programmed memory cell electric resistance value. 

Technical Usability 

Prototypes of the claimed memory cell were built and tested with a special test rig 
using a test generator. Options with continuous aluminum electrodes were built as well 
as the options using two or three aluminum electrodes with poly-conjugate polymer 
polydiphenil acetylen doped with lithium ions placed between the electrodes. The 
bottom aluminum layer was sprayed on a glass substrate while the top electrode was 
sprayed on the poly-conjugate "polymer layer. The poly-conjugate polymer used 
withstands heating to 400C, which allows manufacturing the claimed memory cells 
together with manufacturing semiconductor devices. The tests proved the possibility of 
creating a memory cell capable of storing multi-bit digital information as well as of 
forming analog values of its electric resistance levels, thus also permitting its usage for 
active synapses in neuronal nets. Therefore the claimed memory cell can be considered 
an essentially new device for storing information in either digital or analog form. 
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SUMMARY OF INVENTION 

1. A memory cell with a three-layer structure consisting of two electrodes with a 
functional zone between them, distinctive in that the electrodes a made of metal 
and/or semiconductor and/or conductive polymer and optically conductive oxides or 
sulphides, while the functional zone is made of organic, metalorganic and non- 
organic materials, and in the functional zone molecular and/or crystalline structure 
instilled are various types of active elements as well as their combinations with each 
other and/or clusters based on the elements, which change their state or position 
under influence of external electric field and/or light radiation. 

2. A memory cell as in 1, distinctive in that the electrode, is implemented as several 
elements, separated from each other in space and electrically. 

3. A memory cell as in 1 and 2, distinctive in that the electrode consists.of two or three 
separate elements placed on top of the functional zone. 

4. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
positive or negative ions, including molecular ions. 

5. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on composites of organic, metalorganic and non-organic materials 
with instilled clusters based on solid electrolytes. 

6. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
molecules and/or ions with electric dipole moment. 

7. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based n composites of organic, metalorganic ana non-organic materials 
with instilled clusters based on solid polymer and non-organic ferroelectrics. 
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8. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
donor and acceptor molecules. 

9. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
organic and/or non-organic salts and/or acids and/or water molecules. 

10. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
molecules able to dissociate in an electric field and/or under light radiation. 

11. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
non-organic and/of metalorganic and/or organic salts and/or molecules with variable 
valency of metals or atomic groups contained in them. 

12. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic and metalorganic conjugate polymers with active 
elements built into the main circuit and/or connected to the circuit or to the plane 
and/or built into the structure, with the demerits forming or not forming a light 
emitting structure 

13. A memory cell as in 1, distinctive in that the functional zone is implemented as a 
multilayer structure consisting of several different active layers made of organic, 
metalorganic and non-organic materials, where into the molecular and/or crystalline 
structure instilled are active, elements and/or clusters based on them, which change 
their states and/or positions under influence of an external electric field and/or a light 
radiation. 

14. A memory cell as in 13, distinctive in that for the functional zone a multilayer 
structure is used consisting of several active, passive, barrier, light emitting and light 
sensing layers separated between each other by electrodes of different active layers 
made of organic, metalorganic and non-organic materials where into the molecular 
and/or crystalline structure instilled are. active element and/or clusters based on them, 
changing their states and/or positions under influence of an external electric field 
and/or a light radiation. 
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15. A memory cell as in 14, distinctive in that for the functional zone a multilayer 
structure is used, consisting of alternating active and passive layers with elements of 
optical or electric decoupling. 

16. A memory cell as in 14, distinctive in that the passive layers are made of organic, 
metalorganic and non-organic materials, which are donors and/or acceptors of charge 
carriers and are ion and/or electronic conductors. 

17. A memory cell as in 14, distinctive in that t.he barrier layer is made of materials with 
high electronic conductivity and low ion conductivity. 

18. A memory cell as in 14, distinctive in that for the functional zone a two-layer 
structure is used, consisting of an active layer and a passive layer. 

19. A memory cell as in 14, distinctive in that for the functional zone a two-layer 
structure is used, where one layer is made of metalorganic and nonorganic materials 
and has high electronic and low ion conductivity, while the other layer is passive. 

20. A memory cell as in 14, distinctive in that for the functional zone a three-layer 
structure is used, with outer active layers and a barrier layer placed between them. 

21. A memory cell as in 14, distinctive in that for the functional zone a four-layer 
structure is used, with two active layers, separated by the third, barrier layer, where 
the fourth layer is passive. 

22. A memory cell as in 14, distinctive in that for the functional zone a five-layer 
structure is used, with two outer passive layers and two active layers placed between 

. the passive ones and separated by the fifth, barrier layer. 

23. A memory cell as in 15, distinctive in that the electric decoupling element is 
implemented as an additional electrode made of an electro conductive material and a 
layer of semiconductor and/or organic material forming a diode structure. 

24. A memory cell . as in 15, distinctive in that the electric decoupling elements are 
implemented as an additional electrode made of an electro conductive and optically 
transparent material and a layer of semiconductor and/or organic material forming 

. either a photo resistance or a photo sensor element. 

25. A memory cell as in 15, distinctive in that the electric decoupling element is 
implemented as an additional electrode made of an electro conductive material two 
layers of semiconductor and/or. organic materials separated by a second additional 
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electrode made of an electro conductive and optically transparent material and 
foiming a photodiode or a light emitting structure and a photo resistance or a photo 
sensor element. 
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ABSTRACT 



. The invention is in the field of Computer Engineering and can be used in memory 
devices for various computers, specifically in developing a universal memory system 
with high data reading and writing speed along with capabilities for long term storage and 
high information density, as well as in developing video and audio equipment of a new 
generation, in developing associative memory systems, and in creating synapses (electric 
circuit elements with programmable electric resistance) for neuronal nets. The lack of 
such an element holds back the development of true neuronal computers. 

The invention is based on the task of creating an essentially new kind of memory 
cell that would allow to store several bits of data, would have fast resistance switching 
and require low operating voltage but at the same time would aliow to combine its 
manufacturing technology with the modern semiconductor manufacturing technology. 

C Fig. 6 shows an implementation option of the claimed memory cell containing 
two. continuous aluminum electrodes 1 and 2 between which there is a multilayer 
functional zone consisting of one active layer 3, one barrier layer 4 and one passive layer 
5. This structure of the functional zone allows to change electric resistance of the active 
zone and/or form highly conductive areas or lines with metallic conduction in the active 
zone under the influence of the external electric field and/or its light emission on the 
memory celljand to retain its electric resistance for long periods of time without applying 
external electric fields. 

The memory cell is advantageously distinctive from the currently used single bit 
memory elements, in that it can store several bits of information. The data storage time 
depends on the memory cell structure, the material used for the functional zone and the 

4 

writing mode. It can vary from several seconds (can be used to build dynamic memory) 
to several years (can be used for building long teim memory, such as Flash memory). It 
is possible to create universal memory that can work in both dynamic and long-term 
modes, depending on the data-writing mode. 
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